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i ] 0r£0>£SlM' ? ^XWiM&MIRIr&tiL 

SftfcjBHofBft*^*^^ K»H<7)IBlb^«-^x 30 
Bo 

SCtjftSBrtB-efco, 40 
^;t<bft<5C<>: Sr»*i:i-6»** 1 Mfc*>Mfc*«Sfi 

So 



*-T-t}B*T"r 6 - k * w* t -r^m*^ 1 mmnmmm 

TJ^fio 
Bo 

5B(cSa»i"6-*. IOTBM»*«W\ flu 

k»**i o] 

***** *»*£J:oTll»lSftJ/^-*IM*&* 
IB— o*»lc^SHfc#W*w»****r*ft< ^ 
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S£fc#*rtB-0*>9, 

[HM15] ^*^t«»^^r ; fr^^^^ 20 

£ i-*fll*S l l |B«cr>pJ^^^e^lBS)^ 40 

l i e*<DiBfc«^K«<0JEtt;frifco 50 



1Mb***:* 



(4) 



2001-60076 



6 



■rt-rtttW ffic« i:M«rAtrt6it««iiiiy3 

±E*«U:*0*W»PS*U -blSJ^gtf^^^t)^^ 

±e— ***>r ^/ujBiBrt-Tf±iBiif**:*«r««^e>iH 
m * pr*^rtB-e fe 6 c t z&m t -r s ss*« 2 3 E*to 20 

_LEWJ*l^«ri* »y-hIl#Mh7>^^ 

EttoMk*o*KB. 

»J»j»jcJ:oXflfiJ»Sn6wi:«r«Fai:"*-S«**2 3 
[«**2 7] iEMSRW***^*^** 

[ W** 2 8 ] ±EW»*SH:* ±C^Etk#BM * 
ftfcft, JiE-jfeaEi^ * /u#Wrt^±E£3fci»*S» 



2 3E*<0flMfc*** 

Bo 

[M**3 0] -±EWH«*Sr±. ±E*«!l«^JiE 

M"T?m*r^ri8"c*>s-k«r«F«fc"t'S»i**2 se«w 

3 2 ] ±E# ~ »gt#«£® 

3 3 ] ±E*atia*Mi»caRi-6»^aia^ 

fcMtt^n ****** Sit* iE^BSJIXttwtttW 

J:E*3lElftMu ±E«3lEIMBIbl§IKIw J: 19 ±EM* * 
y*fcWJBILTJB&»«S*U ±EM»fcjft«ri-5 4:i: 
tic, 

»jS«T«. KftMHel&l- <fc U ±EiiJ£$*tfcfii6* d y 
t\z.wm\-X^ ±E-**»BBrt-e_bEBJ««l«:^bR 

±w.M^mm»mK<omtttt. ±E*aE»twW*Ji»iF-*s 
±E«wiaiR©Hi**±E»awia*©«*^AA<iff 

IKKaaiajK^te^wA^MSiF-l-iESH^ p ytfcX 

So 

[f»*3g 3 5 ] mnc|||-©«flCflMi#»ii*JxT^ 

±ES*SrA*r+S»^J«K««**^-S*Wi:* 
±E^Sj»(w<t?5»WSix-5^--<Dl6Si^-C±E»ff 



(5) 



ttvtm^-rzmm^mfk t zn* b^k t -t &© 
»mirt-c* ±ex![*r««^e>±Bffl*ri*n*'e^iB^i* 

Bt^aEpr«-t?*>6CfcSr«H»i:-J-5»**3 Sieged 

±ew»¥i«hu m&my- hsm#sbm h 7 * io 

*»HotMMIMF-WU ±E£^fcttWfcRtt&ixfc 
WJ»JR^J:o-CfiI»-rSCfc*:»«ti-«>»**3 SIB 

3 8 ] ±EW»MMBtt* JilBlg- ^fEibift^ 

Ettaii!BX#SBaBi(r2r&. 

±E«J#IMfWtt* ±E*BB«(fc«:^rSE«l»i-^ - k I- £ 
t> iE^^SrtBffS-erS C k &®fmk-TZ>m#:m 3 
5 Ett0HB9t#ttBa>Mft^&. 
[SM4 0] ±EM#HH«Wu ±E3fc*»*»*S 
*ifc«, ±E— ***>f ^^»IBrt"CiE**«*:W» 
#U ±E9*-^l*^6IMC-tf 

ttt»t5Ci:tJ:5, ttW* *:»*]"*-* - *W&t 30 
*r-5IS*«3 5E*wPMfc*^3SBOBBft*fto 

tic j: $mmm-<ommm*&mf&'tz>t&miV t '-~ bmm 

[HMPK4 2] ±E»J»^JHtt. ±E*JB»ftl-±E 40 

»S3fcB«>nM!rtfs. 

[»M4 3] ±EB*fi, »s B&to&ltm* 
IrtU 

H"C}H*r^riB-e*> ; &CfcS:«*i:"r5gS**3 5 IE® co 
Mfc**&B0BM;&& 
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[f»*^S4 5 ] ±E^KIk<:)nkS«-f : &*«)BK^ 
A^LT. ±Ejfe*»Xf±**tfckW^K»t*:WJ»JII 

BEAXT*. K«NI*)lllcJ:9±EWiS*tfcaB^ny 
^tdpiJJBL-C, ±E-*3C»llBrt"X?±E**i»XttBJ» 

EfkoKttx^KBaMk&fe. 
±e**imh»*ib©w*w\ ±E*aa»fca*«*3*« 

mwmmm&<nm*<nxtii&*\^±&wB.2 * * * a*A 

t)ZtiZ>Z.k*&mk-rz> ft 4 5 Ett*>liHfe%**l£ 
[oooi] 

^»Ji»$tt6lif*^fflx.fciii«S^BJ-i9"t-5o Mx. 
«s f«xl/^ ho^5 **y*lsX (EL) ^^0O N 

[000 2] 

tf>lB«fcSijM£B-efc. ^*:W^ib^fgf 0 ^ffiv^y u c^& 



(6) 
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[0 0 0 31 tm&. tiELT^ 

^J:o"CWJ»i-6o Z<DT* S ?<(7'T hi) 
^*^#«E L^^f *:/f -f fi«X.tf»BB 5 F8 - 2 3 4 
6 8 3^#lC^^^ttX^I9. — ®^co^ffi[H]K$: 
IE) 1 0 ICtjH\ liPXLIii^OLED, JB-O 

FT2R(/WtCs)5^*5o Sat^W:** 31 ^ 
hn/l^^S/ir^;* (EL) H^p-C&Sp tiELl 
T-H#<^^S«^fc6fci6. OLED (^^* 

LEDfcLT^*-K^1B*fc»V*TV**o ffiU * 20 
AlR^tt^-f LtOLEDlwR6t©tH:4< . 

Ids= (1/2) - Ai-Cox 
= (1/2) • • C o x • (W/L) 

Co x = £ 0 • t r/d- (2) 

5£ (1) (2) VthliTFT2(OHtt^ 

[0 0 0 6] s£ (1) l-J:fttf, ItPXL^ft^ 
lfi;Vd ataCiotld s Srfflffll-C*, *S*£ 
«Jt* : ?-OLEDO»«4r»J«it?#6wfctw35c5o 
T\ TFT2SriSSi«*-e»lf^S*6S*fUJcOii9"C 
BP*>. ISfil«*l-*3^Tri I dsttVg s©*l21 
J:oT^J^^tu, KW^/V-^HtEVd si:»R 

#L&V^c#>. OLEDCD#t£tf^O#|Cj;!9 Vd s# 
3EttL-Ct>> gf^S^m^I d s ^rOLED«t^^ 

[000 7] ±^L/c«t?l^ B 1 OK^LfcESiPX 
LW0KMX*(1, -SVd a t atD§#&^£fT*L 

i0 COS. O L E Dli-S^SSt^5fe^ijlt5 c r 
(DJ:5^iii^PXL$r(ai l 51-^ 

::£tf 5 X:#6o Bl lfc»+J:5lw % *£3fccoiM 



(I©®) tevdd mumm #y 

— KK (^®) HTFT2^KW^DlC«R**tXV^ 
5o — TFTl^y-hGli^Xl:^^ 

y-*Stex-*i»Yl^^£ax. KKyDH^§ 

[0 0 0 4] PXL*ttflsS*5fc«>fcU *-*\ 

IfiVdataOTDt^^ TFTl^flU ««f 
**Cs#£«XI«M**U TFT2©y-HSfi 
^-^mffiV data lC-&i-5o .*3!B»X«r*3l«« 
mt-tZk. TFT l#E^-7|Cft!J. TFT2fiIgW 

ici-r— ^«Yd*e>«J9«*n5ds % tft2^-m 

fttt^^tC s |C£oT^W£^£;ft,£ 0 TFT 2 
$r^tT«i^OLEDl:»2.1t(i, TFT 2(7) 

^OLE DteT F T 2 ^e>M$tt5t«ttl^ t*J* 

[0 0 0 5] *Mtt»-ef4. jfeaEjftXSra^UX^-^ 
JHY<z>m(fc«rlii»rt»l-ejt**WP«:x r#£& 
<h^o £"C, TFT20KW>/y-^Hfctl- 
1 d s fci"**:, cn^o LEDJcSKttSK 
ib««£-CfcSo TFT2^|S5B]tB«t?«,f^t-6t>^>fci" 

(W/L) • (Vgs-Vth) 2 

• (V d a t a -V t h) 2 — (1) 

<7?jfeJEJ|X17!>SXNfc. pJlfiPXL£I&Sj^£fc#>(7) 
30 »S1f # (7 f — ^mf&V data) 6 -T — ^&Y 

fc*^ MJ* ft"C^*o *S»X1MX 

te7 5 -*»SMft0&2 2lc«ttStt6o *tii»ius 

2 liaoxsiixiMxN^i^iwe), 

7*— ^i»^»lfilK2 2 |:J:otf-^»Y^^Vd a t. 
aO§#&^£*&9jg^<bl-£ t>. j5rSO!H&&:^ 

fi, #IiPXLl^*n6%^H, 5S«*JxfcB 
F^i;i<^3£ft1-£^i-#U iai lin^ufcr^xw:/ 
h y ^ *SMfe&qH£>~ctt« *#i&*i»t« i i>#w 
iPXL^mm^it^fc*, mw-^hy 

[000 8] B 1 2 «3KcOBilR»5g(75«&0«Sr7jf*- 

^ffimKiax**> ?) > 0 1 o«c^bfcifeco^*^J^*tf&"** 
6«S»lcttSt*6-ra#Bll**«r# IXlM^r^^ LX 
l^£ 0 5fe^WTFTlMTFT2HTNft 

^ ^*«9x?« Pft^^S^MM h7^^^^ 



40 



50 
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A^TFT 2 CD KUW^DfcSaabTl^So 
[0009] gll3lt 012 Lfcllli P X L CD#T 

7c#>. OLEDiTFT2^4:SLXl^, OLED 

anm o. w^el^i l&tf&smffii 2£ 

T*5 9 OLED^r/- KAi L-C«fflU #J;itfIT 

5i«jR*ixT*5 9x OLED^y-KK^UtMt 
6o BPfe* ^JSm« 1 2 flgf3t^«W«ffiV d d l£*i§ 
«RS*tXV^6 Q tiELll l««^tfjE7L(fciSai: 

y *— KA UETL&AH^) LT««&*-*»WWSl 0 
(^±1' t t T D i a m y n e irif L, ^(O 

±\zm^mmt ua i q 3«r»s#u 3eu:*r<a-ti- 

2^ri«J^-f5o Al q3fi, 8-hydroxy 
quinoline alumin umlrS UXV N 6 0 

V\ ^6«**tt 5 O L E D©7 / - K/* V- K 

^icmi^r^^m/E (iovsk) 

m&m & h sea $ tifci^- «t t) £ jxfcjae^ ^^^> 

[0 0 10] TFT2|^7^W^5lfel 

MJ68USI3 :^-hlftil3^LXy- 

^•^^/Htig : w= 5 /i m 

: L= (W • / (2 • 

(3) 

[0 0 12] CCT?*ffflI4©lt ^ (3) X'-S-ZLb 
tlZ^V&^LtK iH^HMX (S = 2 0 0 ^mX2 
0 0 Aim) ^E»-t-S^72rS«:Cix*±lEl5^«fe"C«)* 
i:V^^^T$)^)o (3) K^H-J; 5(-x tT— 

f +*/HLfc2 7 0 *im4"e*< L4fthB4& 

4v\ ctt-ett, lB*rtlc:i3»t6TFT2 0i6#ffiffll*s 

ftniia, n*^tts»s » 

±X<D/< : 7*--?mfc J *Z-btlZ>k > TFT 2<DK«-i 

. */i^L*/h*<i-5fc«>i-tt* ^ (3) a* e>w 

Z> 0 La*U ^p*^±^^*^HSw^a«ai{b:(wffi^ds 



10 



20 



5 0 TFT 2ttOLEDl21«J&Six5«SEoa8St*6 

ft^chiiTsy- hmffi2o@:±ic{arBi-Sp r 

o^h^y- h«3&OTFT2tt«IBft»IK5^J:9« 
■ SivC*5!K ^<D±|::tey-*m®6&tf Kl^f^m 

9 UTffl^UfcO L E D*5j«BtS JxXV^So 
[0011] 

hy ^ ^I^e L7-f w ^t6±t% 
^<#3§— ollll OLEDlc«EJx6««*S:WJ»t*6 
Sg«Ji!t^T*&6TFT 2C0^^S4S^/]n$ < > 

131 0 75M1 3t^L/ct**^Jt-oV>Tjr*W 
pSffiTHfed 5 20cmX20cm. frGQ3& 

^iooo, n<om (zr-*m<n^m ^10 

0 0. I*WS=2 0 0MmX200/im, fcT— ^ 
SS* 5 Bp = 200cd /m 2 . liftiit ^ 60a^^ s E = 
lOcd/A, TFT 2(Dy- h*fe^RC0i?^^d = 1 
OOnnu h««WIIOJ*«t«*d 5 c r = 3. 9. * 

^ y t^bj^ m = i o o c m 2 / v • s % mm^ti v 

p=Bp/EXS-0. 8 m A. I V 

gs-vthl (SBfbWE) ©e-^v P = 5VT 

TFT2(OK«-«i: LTtt, mf^bfc^: (1) &t/ 
(2) frb, SkT<D£olcfj:Z> 0 



30 



Ip) ) 'M'Cox-Vp 2 = 2 7 0 /im 

OLED^^S^^T/h^^|g®imiE*gT»J 
40 !9-r5^^^C6 0 ^J^rfVp = 5 VCD^ldJb^T 

^/cU^mffi^xy^^-eS V/6 4 = 8 OmVg 

tt. * (3) CSix6^t!) T»ifc«#i*o^n-fe^ 
50 +5C!:tt-lttlwHJt-e*)9. *t* 1 bK»l-J:5i:-r 
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Xfcfto 

[0 0 13] ±»UfcJK— wRM£fct>H*r«a s * US 
j6SHIi"X?*)6o — Kt-, u f a ^(OPHfeS^gB 

ft 0 cco«t 5 ttBHJ*K0>»lt6tt* W^tfK*^^^^ 

fto 20 

[0014] t;^, r^^-f >^ hy **aw>*W 

^®Sfit: 0 -^m«I plc*fc«U IP«TFT2(Of 
^*A-6Ltw£Ut#H-ft 0 «ot, ^^»S^T»f6fc 

ffivp£/h£<i-ft-£a 5 %;te5;txfto ba>u vp& 

^Jilffcl^^i^ IMbmJ£Ofc 0 -*ffiVp£7v#< U 
[0 0 15] 

H*fi, M $ ti^lSf ^ J: o XSS^fftt 61* 
tR^F-*, fe&m^£<>Xfflffl£ti&^-?m*b*7L 

****** #p«~^iitt**^«#»*tt* 



5 n * «:4»«c t f So 
[0016] #* u< «rtBWj»^a», #nr»te*p 

^nft-^S^^^HX% «3t»-T-*:**r««**fe 
m^«fc t)K»-^IB«i*^^- h«tt*»J»LTtt 

JiO^lJ^l^^nft^HcDlgSj^T-^x^nfto ffc 

<osas*»-cf4, mmmw^&n. m&ytm*km.m\z 

4- x ft ftJWf ^ ^ «W *^#r 

ft 0 ^cmnnmmwixte. <ofe&m^. ^ w 
t-fto ft*3. »^u<tt> fltr^3tm^tt. ^-^^^ 



(9) 

15 

[0017] x, mm\^m-(om&mm^ 

im * ^ n ft xmmmm i-js * * ^*rr 6 ires 

gig t »s^tri^*t btitcmmm^ * o t»j» s *x 5 0 

fEjfeBtEiS t H&spfTt-Ktt feixfc»J«3»iw J: o -c WJ»S tt 

<o#B8«tt^«SK*Jx. JbEMiWRtt. -LE#IH««fc 

X. JhESJW^Stt. ±E*5Mftas»tt£;lxfcSL -LIS 
— 3fe3lE*>f ^^»IBrtT±1B*alElllfcW»«U, -blE^ 

X. ±E««l*8kf±. ±E***felwJ:EHiSi&W*Ti' 
So X. ±EBiRW:* *feo$§5fc35^-$r#U 
-LEfB*P*Rtt* ^t, #ftoai*fl-T-*Jlft*» 

w-eiH*r^rffi-c?*66 x. .leir— ^iBttsm*. mm 
s 0 x, iejfeiBSSriHftaiR+aafc^sK^oj/^* 

A*$tL6^ffi»K»[e]BSi:. ±EM* p * * £#r$6: 
<OJHBiIffiUfc:SiE*o s^ftSAASJv. ±E£Sti»X 

U JiEJfeSEIUtt, ±E££WnHa*K:J: QJiESK 
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^j^lCj@gif«4r^^6x-^j9lg»JlE]S^^U. ±E 

[0 0 18] *%PJlci:nrf, ■1fcX»ttHN:££lkW 

ft 6. BP*>. — ***>f ^/Mc*5»t*»*i»mi«>«l* 
(t^-t^-) £S8fl5^£5wkt-ft5o 9K%R*B 

*^acfc#»rire*>6. Mt-fiSft^tt, ^zl-^w 

-&iB«Hw»j£i-5 w k "C% p 

k, I p*l 0fflP^U"Ct>l^«<o»Sds»P>ix6 o Ip 
£rl Ofglcf HtfTFTOft^l*L4rl/l 0 \z-f 

ffl ftfti£f+£tT 5 c k *s pTfglcft 5 0 
[0 0 19] 

^irurv^^o H^i-6«t5i^ *W«^3SBtt. 

pxlii, »3tifoLEDi, »-*>te»*^--cfc* 

TFT lk, Il^i^T$)6TFT2^ 
|rJ;oT»JKd5«{b-r5o TFTlliMSXIi^ot 
PXLl^4ixfc««f**C s ^##5&tf. TFT2|i 

m&&xi>m9i£titz.vimx\ ^-^smc 

JWC««»wlSi:fc«««* (f-^tftVd a t a) ^ 



(10) 
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L (OUSftlft^O led < k fc ^li*ttT'M«) 
fc:Mfl"+6MII¥ll**U #H» P x L 

fS c ***»»-ett«»*«* s . T F T 2 <nf- h G 

l:gi^fcTFT3 (* = <0|B«l*^) TF 
*jl Z ^r^ UX*fJCi-£ ^SIS±^^iiJ^ PXL 

-5TFT3H4XL^tL6o »J»«*tOCCXTFT3* 

X. TFT 20>Vg s J&S0 V£4*K O L E D l-fif[*lS 
«SE&aWrt"*Ci:d s X#a o TFT 3<D?- hG|4?£ 

ff jhMMfcz JMk"t?**ff JtHWPtff 5 - tfx# So 
[0020] B 2 tt* mi fc* b/c P x l Sr-^ hV? * 

So H^i-6<t5«-. *a«Xl, X2, XNtffT 

tticeaistu 7 ^ -^iRY^^^ga^j$HTv^So * 

XV^o X. i»Xl, X2, XNirWTl-. » 
JhM#P*Zl, Z2, ZN3flS***ttXV^. 

«xri£»IUBIbiB]B2 ittftR3ft-cv^*. 
■b|g||»2 114^7 hw^^*r*^"C*5 9 s filths' 
^VCKl^fflLXiB^^- h^VSP 1 
teii-rsc^i^J:t). X2, xn^ 

iSt>f^/^T«IW6 0 — ^ #Jtffl»lftZra: 30 

»2 3t->7H/^WA/ , t?l3D, VCKKIPJJHL 
X^B>* — h/^VS P 2^1ili^$Gi^*t~SC«Jrl-J: 

9, ^it^jpi^zic^jffliff^-^m^-rso fl. vsp2 

f4g5£[U£S2 4(cJ;!5 0f^PafcJtVSP l^feilJStt 
3g£*x-C^So t'— ^j»Yf47 ? -^ISUBi!lIslK2 2 1^ 
*3*lT*5»K *SB»XioWII»3fe*^W»IUT, ^ 

t>*3\ x-^M^ib0K2 2tt. v^^SISKg^tt 

&{*W&-rSo s£^f4. 7 f -^»8K»!sI»6 2 2(4. I 

[0021] m3n, H2«ci^ufc*»M^)fB— 

^Si®^»lilHlK2 lSt/gj^[HK2 4(-A^^ttSo * 
3£^K)Ih]K2 1J4VS P lcoA^^rStt/cfci:, M 
^py^VCKl^flLttaiXl, X2, XN 50 



ivmmn u M^mmaxm&mmtmm pxl ic« 

#&**bXV*< 0 ^jii^PXL(4§t^^tL/c@g1ff^ 
WS CfcSMC-C»*«rW*«"a. V S P 1 J4S®1§]3§ 2 
4 xgffi £ v s p 2 £ uxf? ±»J(»j8ligfblHlte 2 3 

KA^ftSo ^ih^J^lgiljlH]^ 2 3I4VSP2££ 
tt/cfc^ n VCKl-P^LXfflbftJ^&Z 

1, Z2, ZNSr«S»l«U »** s *3B«*tt-e 
#ihLXV>< 0 
[00 2 2] (§11 7*^13 3 fci* LfcgS— jGMHBttlw £ft 
tf. «»PXL#»*t Stf>f4»S1fSas##&£ft 
X * & JfclW J: o iti" S * X*<d 

#XfcS, -t^«5S«Flffl«: t i: U — jfeitlM'^A' (- 
7^) ^$:T^t^t> H9fta 5 3B3tbXV>SB# 
raWW^BP^T^— ■ r^-Wiat /T^ftSo 
^(DNf^¥^®SJ4 ^ (D^r Z3. — w — t-tfc#J tTSjht 
So «6oX. »3BaB2 4«rl»fPbXiIiS«?WltSr*X 

oiteiSv^ffl^^SJS-rsciirdSX^So 
[0 0 2 3] HI-. Wac<o««* s »*iw/j:S^4:H:, » 

3RKW-«"C»h T F T 2 (Dt>r XSrHT^i 5 l-**T 
Wc 0 

7^^/M>I : W= 5 m m 

^-t^yVS :L= IW- / (2 - Ip).) - /z-Cox 
•Vp 2 =2 7 0 /im 

wtt^>CDT F T 2C0-tf^fX(4. ^^Si^^v*^— ^-f — 

^l(D^^c^=g^bxv^So cni-^b. 

0fS^ffil-K5ebX*5< C^dSX^So ^J^fl, 7^ - 
T^-^rO. 1 <h-TSr ir^X^So 
iSKttfllttT, Hl(^tfcTFT2WX^ 
T^i: 5l-«I^X#So 
^-^^/Vipi : W= 5 u m 

^^^yl^g :L = 270jzmX0. 1 = 2 7 m m 
*:<Oll&<»'<7 ^141^1 1 0I^L7U£*#J£P^£-t- 
S 0 ^Tt^Fl-OLEDtcSfftuSSffi^^; 

(1) tc^ox 1 o.«i:ft6^ x^— x-r-SrO. 1 

ClC/^So ^EL^T-X»4. m«**$g£l4&3?tt#] 
HflUwifcSOX, «P««3HWtt, 

TFT2(Oft^SL«**l/l 0 ^^C*ilC/h 
§Hfc£ixXl>So -m-<t!9. PI^^SRt-^ftSTFT 

fimm (&?tmm ^^#<si6c^^x#sox% pi 

ir^So 

[0024] (3 4(4. *«Hlwd»d»«Bffc*»ttB*>)B 
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LXltft¥£rS^I-l-XW6 0 JB— Hl£»lBds^-y 
*:BB3RPXLds*a*«*tfCV^o #^16»«BXW:, 

&±umnzK, zg, s.tfzBi^ 

^■C#5J:pJwLX^5o AfrWIwtt. RGB Hfeco 
p x l KfcHS Lt, H^B^ff JhfiltBISiEihlelK 2 3 

R, 2 3G, 2 3 B^SiJ^|^tte>tfCV>6 0 X, Ctt 
^O^ih^J^i&«Jli]K2 3R, 23G, 2 3 B Ul*f(S 
LX* *^S'J^I-ilffilBlK2 4R, 24G, 2 4 B d*R 
tt&HXl^a. ftoX. RGB»J*Ul. VSPlCOjgM 
«FlB*K3eT?#, VSP2R, VSP2G, VSP2B 
&MfcirZ>&±$mfoM%hlBL9&2> 3R, 2 3G, 2 3B 

IctWB^TttXfc*. ffit^Jfflii^igib[HlK2 3Rlcj:oT 
M#PS*t6ffJh«HPl»ZRlJ:f4. aSfeli* (R) * s i»ltt 20 

Six, ^ih^J^IK«j[HlK 2 3G\Z.£^Xfflmt$tlZ>& 

±mffl»zG\zn. m&mm (g) asg^fts &itu 

fflBmW}\B\&2 3 BJCtoXWJIBSJxSfltJtMiBliftZB 
Cli, WfeHiJi (B) 

tf, RGBOtftti:, »J££P3«X#£ 0 SfoX, a 
5£le]8g2 4R, 24G, 2 4 BCOS^^rBl^rig^Ol-i^S 

■K * 7-/^7 y ^ ^ * - i^«6t?fc 5o en 

le]&2 4 R^j§ffiB*IH«:BI8SU ^fetC^jSi-^-r^.— 30 

[0 0 2 5] H5tt*3SMiw^SIii«*^iS«<oSBH 

B8#^&f+LX3l#&SSU:LXi^5. *^fif&7f2ffite:3g 
3tlR^OLEDi:iE^Ji-«jK$tb3tTFT3 (iHcol 
ftiSi^) T F T 3 IC* 1 1 

ftm+O LED KctEK«KflE<rXRPrr « - <t *i?*-e*> 
S. »M»fflr«-», ***Xi:W«wK»tfc*it»iJ»»Z 40 
£^ UTR— ^*»±^*iif* P X L tc^Sax* T F T 

3 coy- hG\^x-btiz>o 

i T F T 2 i (DBICT F T 3 WASixT*5 5 , TFT 
3oy-hIWJW:«l:ot, OLED^tt6mtS 
«:ty/t7t5Ci:m5o TFT3^ TF 
T2 tOLED«D|, ^VMiOLED^Vd d £0>N£. 

[0026] a 6 &&mzfrfrz>m&^^&uv>& 



3t5RT-0 LED ttgjfcfEffl Sr*-f b ft 

Ar±fltjh»j««6z^*ii«tt*n. HftajfeaEUHB-ett 
m^ftt^f^ftxv^o -«^-*^o*a 

j&Zl-J: 9&J*3!PbX. ^O.LED^Mt^o {£U O 

LED(07y-KA(i#^J:9l--^l&^v ddi; 
«K*ft*^'Crift<, fltJhM««zSr*UT^»^6> 

Htf. OLED|:«TFT2l^tot^Ji$tl2)I» s 

-fZZ-k 9 . OLEDl-SEtb^miS^^-^i'^-^ 
a*x££ 0 

[0027] 1711 (3 6 i,tim^MMmm(omm 
wu — * n^— u*nm uxs^tawgff 

^XO®iSil-§#i*A,XV>3 0 ##i£^j^TL7fc£> 
k, fltjhWJ»3»ZS:-:*ic:ej»UX, #Hf*^^tt6 
OLEDS:tyt?), Cix^J:*). ^-I^OLEDIi 

i&Z £r;fr bX:£X<00 L E DOT/ — KA4:8tfMMfct- 
SJftU;i<fctK ^Uai^firX^^— t"-< — t/TStPSbT 

[0 0 2 8] H8tt, *5SM«w^-5iif«*^36«oJB 
jEStJt^ffi^-ffJft^t'^IilKWfiRiaxfc 9 > HI 1 1 

jg&X 1 7!7^X N ^rfijffl lX*Mi P X L (D^z*.— T << - 
mm&ftiX\<^Z>o CtD/c^ld, ^3E»^thfeIK 2 1 fc 
«giJ{Ji*9»[HlK 2 3 ' SrKltXV^S. HMNH9R2 3' co 
#ffi*fig^«:»JSi-6#TVKy- hle]3S2 8 <D-X<D 
A**^-lwfla«SixXV^6. #r^Ky- HsIlS 2 8 <o 

^^LX#^1E«X1, X2, XNI^LTV> 
-6 0 ^T>- Ky- h(H]R2 8^ftk^^T-(-«VCK^ 
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^f±»J5i-<5#*"Ty-- MH8&2 Ocof&^coA^jSg^*: 
^IT^SiXl, X2, XNfc8HttUO>6o 
X, vs p ltt*o«l«i:IS«fcWBI»2 4*r» 

LTVSP2 tft9. mmm»2 3' \zm&ztiz> 0 - 

f-^wsmm&2. 2\z.&m£tix^z Q tft2 6co 
y- naivcK^WftSh-cv^. x. «-x-*&y 

©HSHNft^^S^TFT 2 7 ICjzoTtftJ^X 
£6 0 TFT2 7^- HCtVCKi5^*&StfCV> 10 

6 0 av&»**USU:«fc 9* 2 3 * fct. #BSiPX 

^ ut«-ij^ p x l tcx- y hum. o 

3&>^"C#»* P X L (Dftftm+O LED £r*8*T-r 

[0 0 2 9] H9fl, ID 8 Lfc*31iaft«l»^»fN 20 

SC. h^/W*VS P 1 te£^iE»lel&& 2 1 

&tfS5£[H]3g2 4KA^£ix ; 5o jfe^»ffcBj[el& 2 1 fct 
VS P 1 fcgttAnfc*^ IB^ny^VCKi:H»l 
tTMiXl, X2, XNSrlBRlRL, 

#ift-e#iif3RpxLic»ffi«*S:*#i&^"ev^< 0 

6„ flU *HMitliTFT2 6, 2 7SrKlt^w 

»MT«SOIiffi^tSltt (ro«l?liftifiSfi) k 30 
VCK=L (n — 1^<A0 co$SI~;te^T;£#ECO 

9COVCKCO^lCL, H£#U X-^«ScO»^i^N 
yfy^Sr#Lt«*«li:8lT*5o V S P 1 fiS5t 
UK 2 4t?«ffi$*tfc*>^ VSP2iltffl»0K2 
3' lCA^£*l<5o fM»li]§S2 3' «VSP2£§tfA 

Ky— h(e]3&2 8 icfSVCK^I^t-A^ftTi^co 
T\ fSya?le]3g2 3' com^H (a^ i/^V) tlov 40 
CK = H (MI/^H C0«FlC*lB»X^a^Six6o 
itT^UfcJ:^!^ VCK = H<D#Wtt«-7*— *iBYK:J* 
g0lrffi^-r6m(i^^^^tl,TV>^cOT% ffi|{EP!I]&2 

B 0 UUBS+SflMWc J: 9 ***»Jt-*-6. 
[0 0 30] 014 f±##SfllCfl*a*5WB»^i£B0>fB 



5d&^COfc6t>COriS£l^ *Hlfi*1Btt, ii^PCOh^ 

^-f 6<fc ISftMi^O LEDt£{fc*&+6m«ES«:fH 

flP"*-* h7^^TFT 2 coy— hGl£#SK£*ttf:J& 
fiHT-C s ^)fl&*o«^dS3B3tffihfiHBijBz KttJBSix 
<&„ tli4*»T8, «3fe»iti«ZO«fitS: CicoEIco 
T*f£o Mx.tf, ttiT-CsOgf^TFT 
2C0y- h^S«lwJt-<+^tV^»^^ 3§3fcf£itfSiJ 

»j»z^«fitB{bd s i-ft^*>T f t 2 coy- hStecoa? 

ftot, «54^TFT20^-Htt 
^tSrVgma x £ L «*#Jh»J»«l-Z O 

SliiWtlVgma x-Vt hW±Tif£ 

- irl^izoX, TFT 2coy- hm&^rv t h^Tl-i" 

[0031] 01511 1314 LfcglASIj&ft^f&cO 

IB. *36*^tt»#i&*n/t««««wj6C*«B«-r 

[0 0 3 2] ,?r^^>T% CRTlw^oVNTIiS^@I^«M 
s e c^--^X*»g^«S^6colc«-b, T?=rj-J^ 

BB^tfffc 5 ftiiico«i»i-»o^:li*«7 u- 

^^$tLXV>5^CO*0<^-r5 o Ztlfr. TV? 
4-7-* V V fxMfJ lc*5tt5Bi©^^coM© 
jasCRTlcJt«bfi<*5«*iSH-C*>6o 

— ^U-A<0^^^fcfc^t>CRTj^S^®«i-6^CO 

Hco^lcfi, ^u-A^fct). ^^r^co^oL-x>r 
0%8ttl-RSt6o MI-iSv>tlilii@&l|co^ic 
7^St»), ^tt*^miTC0y f ^-x^-4r2 5 

[0 0 3 3] 

#W»^fl[BW«d 5 »*5&**tX*3t30SBB*6Ufcfci:. 
^co^ ixco##^^ 5 ff^n5mIlwiij^co5l7fe4rf? 
Ih T*t£cOT% — 7 U~^rtT*cO^^;^ coffin (x^- 
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[Ell] *»Wlwd»^SIii«*»i6«©IB— 
^lj^®&0T*;b6o 
[[212] »— jtH*»^#EI»«rtBa"Cfc6.- 

[06] *S6W^d***SSMft**SS«^>*(E*IK*** 
^-t-W3R|Hli6BI"T?*)6o 20 

[0 8 ] **WI-*^SIB«*»SS«OJB3Mai*IB«r 



[09] ftxm»Btto^>r 5 v^ir-h-Cfc*. 
[010] ^*<oB«^^S^-«S:^H*Ih1K0 

[01 1] «*WBlifc*»»ll<0^tt:ia»«rtH-e*) 

So 

[01 2] ^jKopift^^B^ffli^^JSr^-tWsRlHlte 
0-C£>6 o 

[013] «*(DlB«**KKw«fiS:^»rfflia-efc . 
6o 

[014] *«Mlc:*^'6Hi«l*^»«waASIJfi«ll8 

#J£r^i-— pii?i#(^ffi[flJ&0T*£>6o 
[015] Hl-4lc«bfc«SA*JK*«<o«if^KM^« 

PXL- • • pjffi. OLED- • -JS**^, TFT1 

• • -JBHMMI^ tft 2 * • • SBrtEftSi^ t 

FT 3 • • • *H|B»*iF. C s • • • ffi***« X • 

• y • • -x-*^ z • ■ -ttJkfHMlL 
2 1 • • • ££*MBHr[sI!& 2 2 • • • ^HUMMB 

« % 2 3 • • • f»jkamiuniiDiK« 2 4 ■ • • s^m 



[01] 




1 frjhWWI^ 



[05] 



777" 777" 777" 




777 777" 



[06] 



[07] 



X jfeM-^ 




OLED 



OH 



OFF 



#ffl2 0 0 1 
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[02] 



24 



VSP1- 
VCK- 

JfeSft XI- 

X2- 



5fc 



■SB 



BS 



PXL 



5" 



5" 



-Y T-*tt 



3" 



VSP2 

-ftikMMl Z1 
— ttjkCtmt Z2 



-ffjhwwu zn 

-23 



T 
22 



[IH3] 



« _n n n _ 

vspi m i 


UT_n_n 






■ • 

«»X2 




vsp2 u sa^ra • 




i 

» jhwrn* zi 





feihtfj©)* Z2 



[HI 0] 



Vdd 




OLfD 



TFT2 



II 2] 




OLED 



Vdd(fi*<±) 
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14] 



VSP1- 
VCK- 



XI- 
**« X2- 



jfe»8 XN- 



^248 



VSP2B 



VSP2G 



24G 



VSP2R 



^-24R 



si 



SB 



ZR ZG ZB 



PXL 
h-Y 



ZR ZG ZB 
Y 



21 C 



nHiiaiiB 



it 

S 

B 

Sfi 



ih 



Bj 

}-22 



r 

23R 



"T V 
23G 23B 



[08] 



VSP1 
VCK 




21- 



114] 



Y -r-^e 



z f^jkftim 




777- 



(16) 



t&ffi 2 0 0 1 



[El 9] 



VCK 



VSP1 



_TLT\n ._fjLn run 

rfen._....n ru 



VSP2 



xi 



X2 



II 1] 



i 



"55 
"55 



T 
21 



"55 



5 



5 



1 

22 



X2 



5 



XN 



OLED 
^12 




2 7 KUOti 



TFT2 
4 ¥*tt«fi 
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[mi 5] 

1 A 



»±tnwm 



-jfi*r«ra- 



Vgroax-Vth «± 



« 



^2 00 1-6 0 0 76 (*tIE) 



IttPJKfr] *6»H«2K# 

WfTBl Trtl 4¥7fl 3 1 0 (2 0 0 2. 7. 3 1) 

[^n#^] »BB 2001-60076 (P 2 0 0 1 -6 0 0 7 6 A) 
[^BiPl ¥*13f 3^6 0 (2 0 0 1. 3. 6) 
WlMk] 4MB WK*« 13-601 

[UM»] WH2-0 00-166170 (P 2000-16617 0) 
G09G 3/30 



3/20 624 
642 

[F I] 

G09G 3/30 J 
K 

. 3/20 624 B 
642 Z 
642 L 



W14¥5^10B (2 0 0 2. 5. 1 

0) 

[ttjE*t*«««] MSB* 

was 



^ 1 !E*i<aiIilfc**3Sltto 

[»*«4] sew fc» 



(2) 



WW 2001-60076 (ffiJE) 



T-SrlHfl-t-* c i: Srffl* t "T SIS**! 1 CttoMifeX^ 
Bo 

m t -tzm *g i Bit <ow«se^£b 0 

y ± m*xt> * - 1 fc -r 6 i ib® (Dm 



cfc«r»« 4: 1 lia^^pJ«^^B^» 

^Rt^mnm^^^<kh^^m^xmm-r^^k 
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coy- hl-»«Snfc*HOtB»iR^Sr*L. 
[8S#?S 2 6 ] ±«»J»^«tt. ±ISmn^^tt^^ 
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B, 

^^$£Bo 

gRT-«r«-r 6 C £ *«« 2 3 iatt*>ilrtfc* 

Bo 

n rt T-»£fi?« c iff iR £ ;ft*ri- 6 iii«SI^£gfi*>^ 



WJ»j»tcJ:oT»J»*n*Ci:S:»*^-r6»*«3 5 
ffSJ*h7^^^- Ko«fflrS:»J«iLTlii*Sr« 



(5) 



#12 0 0 1-6 0 0 7 6 (JiiE) 



4r#U 

[SM4 6] iB^-^lliaWatWflte**.*^- 

*3;K5::**«*fc^5«l**4 5fUR<z>B*£*%3& 
[000 1] 

tf x ^m^Lls? hP/V^j/t^ (EL) s-T-qco)* 

0fiBr * t << -7** tit* xm<Dmmwt^mw\z-m-rz><> 

[0 0 0 2] 

e>ft*JSff1f DXSf*«^3feSftKSr-«MW-r 6 w 



[00 0 3] ^.St^*:/^ WfcEL^* 

T4 7^bV*xttt&-zim-e3bZ>o m#\-±mm&m 

#5£cDWttlE L^-f^^U-f »«X.tfWBB 5 P8- 2 3 4 
6 8 3t^*t«**iXt*5t), — H*»0#ffi|Hlie* 
[3 1 0l^^t o liPXLIl^ifOLED, m^CO 
*ffi£ h 9 * T F T 1 . fg -(DMm b 7 Zsi?X * T 

FT2Rtfft«f»*Cs^45o IBftSmsWafc*. ^ 
^hP/U^7t^ (EL) i^fc6o WISELY 
^■tt#<0»&SSKttdS*)&fc«), OLED (*Ttt»§3fc 
y-f^— K) bi*tXti&z.k H"C»±»***0 
LEDi Lt^t- KcDfB^£:/B^Tl^o ffiU 3§ 
5tlST-tti^-f Lt>OLED(C|5g6t>OXte&<. Si^K 

«Ux*««fcW- <t o T*HK^IHNI £ t <o-e*>*itf J: 
fit-(««fi«ifc) M*fOLED^ry-KA 

— KK (^^) «T F T 2 CD K^>T ^DtCg^$*XTlV 
6o TFT lCO^- hG«jfeaB»X^«ttSiX. 

ftC s^TFT 2<DV— hGl^j^^ttTV^5p 
[0 0 0 4] PXLSr»f^S**fc«)^ *-f. 

IfiVd a t a&mvrZh. TFT1^#IU (*«f 
giCs^lXfiM^tl, TFT2^-h®i« 
r-^lfivd a t a ;c-grf So *a£«x**»R« 
^ir-T5^, TFTl»7|C/j:^ TFT2lil^ 
\Z7*-*mYfrbW)ffi£tlZ>&. TFT2(0y-hli 
tliflfipMC s tCioT^ld^^tt^o TFT 2 
LXMi^O LED iC»51Wi> T F T 2 CO 

^OLEDflTFT2^ ^ ^> SStfil-JC C/c® 



(6) 
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[0 0 0 5] #0|»«-eWu jfeSftXSrlRttr-^ 

*J kW-SNi TFT2(^)KKV/y^W:« 

I d s = (1/2) • » • C o x • 
= (1/2) - /z-Cox - (W/ 

Co x= c 0 • € r/d- • (2) 

5£ (1) Rtf (2) V t hfiTFT 2(^miS^^ 

[0 0 0 6] 5£ (l) W*PXL-*»#£if 

DftV data |I<J:ot I d s £fflJ#PX£, LX 

O L E D (d8I^»T^ 6 1 1 1^^, 
XV TFT2^fP^«cX*ft^^ J fr63®SJi»C03lt)X* 

fe^o wh. mammz&^xtt i d s »v g s cd^ic 

#L&l>fc£>. OLED^tf^iaDVds^ 
^BlLXt>. 0f^ft^^ I d s ^OLEDl:St-<l: 
j&*X£ 5^e>t?fc6o 
[00 0 7] ±3£LfcJ:5lw. Hll OtC^LfclIfsfiPX 
LO03Sfll/&Xte, -SVd a t a<D##&#-&fTX. 

20 <o«u oLEDft— «oiwe-c»**:iia* , *"6« - 
ax^sst*. wje*>*aw>f ^ wxtfNTsca 

<05feSE*X175£XN4:* B*PXL«r««li-*fc*^ 
*?ffi<#$B (T-^tfiVd a t a) ^^-^L^^-^^Y 
fcd^ bV ^ttl-BRSft'CV**. 3fe*»Xl7*MX 
N»eEIUnRilBlK-2 lic«3K$HS-^ 7*-*»Y 

2 i^J:oT*iE»X17&SXNS:)0l*»RL'tt^e>. 
^-*j&S£»[I]&S2 2iaotr^«Y^bVd a t 

*PXL^***^***:lt«-r5*:«>. h !> 

[0008] Bl2fi, *«3&a>fi&w«Sr^-f 



(W/L) • (V g s -V t h) 2 
L) ■ (V d a t a -V t h) 2 ••■ (1) 

l>6 0 j6<oa*#l*TFT 1WTFT 2 £ UNft 

- co«6*«Ttt P ^ Y * om^-^m ^y^^^r 
goTl^o t£oX, S 1 OO03§1# J&^teigt-. OL 

EDo^y-KK^Stfc^vd dicga&u ry-K 

A^TFT yD(I^tXV>6 0 
[0009] @13ll HI 1 2 LfclU^ P X L Ofr 

fcfc, OLEDtTFT2^^LXV>6o OLED 

tt, i^sii i o > lji 1 1 Rxf&mmm 1 2 £ 

' t*J 9 O L E D <07 ; - K A t I t«M6 U W^tflT 

o^sntiid^^e, Miffii2niif B i« 

iifiSRSttXfeD. OLED0)*y-KKiL-C««Bt 

€> 0 bp**. 2 \±ffife<Dnmm&v a dic^a 

/- ka (lEa^Amfii) Lx«iBr6awm«i 0 

^)J:l:lE?LiSi^UtDi amyne^If U -t<0 
Kci^-ill^tTAl q3^IfU JEI^tD_hK 

# V- KK orf-a=AW» t UX«tBi-6 1 

2 Sr^Bt-T 6o ft. A 1 q 3 te. 8-hydroxy 
quinoline aluminu m^rS t"CV^ 0 

~<d£ b tmmmm&G-fzo l e D-tt-wcigtrfc 

V\ ^5**ttt»OLED©7/ - K/* K 

m\^mjjfa(r>wj£ (i ovgg) srswmi-**:, «^ 

LEDWi^> jE7L»aai^6>ftA**t*:iETLi:«^ 

mmm a* % t£A £ axfcm^y- «t 0 * ntcmm^^ x z> 

[00 10]-*, TFT2fl#7^5)i5S«l 

5 0 TFT2ttOLEDK*»SftSHI©«i:W 
^-r^vchfiTSy- hmffi2tf)S±KfkBi-£o c 
S^ttx*if9> *©±ic:tty— ^««6Jttf Ku>f ^« 

9 ^ LXffil^ bfcO L E D^^$tvXV>6 0 
[0011] 



(7) 



2001-60076 (*f|lE) 



tBtt*iF"e*>STFT 2 (DKW-S *ft* s ^* < , 

Ell 0 75M1 3fc*Lfctt#«t-ol^TJM*W 

^J-C(i N HBttt#2 0cmX2 0cm, ffCOlS (*SE 
j^*^) ^1 000, m<D$L {T-*$k<0#m ^10 
00,BSWS-200 amX200/im, tf-^ 
f 1 **/!'* : L= fW • / (2 • 
(3) 

[0 0 12] CCl?*fWI4©tt, * (3) -e#x.?> 
*x6^-Y*/VfiLdK BSiiM'X (S-2 0 0/imX2 

ooAxm) ^E»i-s^75sr±cn*Jiia6^«feT*« 
^v>5c^T*fe5o * (3) |c»iM:5l-* fcr-*««t 

»t I p fcttf1MwiM+#tt 0 . 8 jz AgSlcttx.**: 

^*/UftL*r2 7 0 i*m*t*ft< btt*tixtfft?> 
ttV\ CiVCtt. B*rt^*5»t*TFT2©iS#aaidS 

ttv>«36*OT?*<, B*of^bj&*HItUifca. 

t^^7>"^W^-^5i:, TFT2(7)^ffg 

i^6o bd>U -t*>»£\ HMMfn«V«rfT 5 

OLED^«*MSSr«««>"C/h$*«BftWEE«t?»J 
«y^tfVp = 5V(^»^iC*5V>X 
**MffS:6 4HfB|-C*J»UJ:5 t+Htf. lpg^ 

m 1t *) cnm&X'T y r/fi^WC 5V/64 = 80mVg 

^TFT#t£<7)tf e>o#lCj;oT. Bfca>***i&lta s K 
f^5e*^i6o Sot, ^ftm^CDtf-^ffiVp 

tt, 5£ (3) \z&ti***))Tim9Lii!$<n7*'**'* 
7 ^ - ^ 4IS4«:R£t4 - ^ t)lx6. ba> 

i-S C 4: tt-ttfcBJrefc t) . ■ * t * tRtt b J: p fc "T 
<DT#T<< hi) ;^lELf^^/Wm B* 
[0 0 13] ±3ebfc»-©HI*AfctBB5t-J--&^ £ 



U&fc Bp = 200cd /m 2 > 3§3fc^<£>#J^ E = 
lOcd/A, TFT2^-hffiII(?)l|:Wd = l 
OOnm. hMk»<OlttiW1fi t r = 3. 9, * 

^ \j T^ttftrt* ii = ioocm 2 /v • s , Bm^fc 9 

Of— tnMfr I P=B p/EX S = 0. 8/iA, |V 
gs-Vthl 0^-WVp = 5VT' 

A6 N tft 2<oWtnmt bTtt, mr^bfc^: (l) at/ 

(2) frb. £JLT^«t5^*So 
f^^/Mg : W= 5 /i m 
Ip) 1 • / x-Cox-Vp 2 =270Mm 

z:(OPp^j@/Si: b"C. T^T^f^hH^ELf^ 

lc*5V >T ttBH*#o*»ll«*: S fiEt-B* b#£ £ v * 

tf«IBd s M6V^«T^B«*^36««:ttflBi'S*&^ 

f*BB»«£i«< U jS?td*v^RT-CB««^3S«*: 
ttffli-6*&(wflBB3»KSrffi<»x.Si t^a-^-cfc 

J:?)*Sic||.3a-e#6o X, M-^ hH^ELf 

So 

[0014] kz*>&. r^^^y^ b y ?*%L<D^m 

^*:/wf icjavvCWU PM^#£ LT^SftS: 

fflVp$r/J>$<-r6C^^%^_e>ix5c U^b. Vp^r. 

£Jbtf*:lv»£i-> ^®imiE^t 0 -^#:vp^^:# < b 
i9 4:bTt>, TFT2©»£E*ia5±B^*6ri: 

[0 0 15] 

icjg^. **ffl»B*rtffl^fi6»* J ?-^»«-6*«** 
^ 4: PrtBttBift*»*««r!i 

mmn* m&£ttz>mmm^£<>x»&&mk'rz>&yt 
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firM 2001-60076 miE) 



\z.m&-r 6 w#p^ **t6 z>fs-<ommm 

ff^-^^l^Pi-^r ^r(-J:oTff^n, «hW*|;i»#&*- 
o>«Bl|lcf»*ixfc*W*«>»**^«r*ft< 

3^««*»*a**trd*fe*^«fcfti»flc»«*** 
l o o i 6 ] i&iz u< miBWj»^a»x *m»u:w 

^**»6ft6»«— ^IbaJ^y— h^«KS*tfc 

ombmrw. nmmm^&n. vu&xm*km.mz. 

(DPfllic, f¥ft*SE«S:a«Ur#iii*lw^---^»^C>l» 

&-tz>&my- hawws** vy^v**<o?- horn 



j*«r*j»atfWfl"*J»*r*ft< fct>5fe36j»*<firT-»Jffl!-r 
ft*, ff*L<«, «E«**iF-W:. 

[0017] **WB, mmz$B-<o»&tfim*9t 
a*Jxx^fe«r^ft*-^J»*««* s »a*n«-*a8E 

tf*— wfBKIR^i:, ±ie»K1f$8£:> ±ieU3icD^8j 

t tcis tt h Hit mwm 

X. _hlE©J«#afis ±K*36i»as»«Six/£:flL JLK 

t^j: t) N «w*srM«r-r*. x, #@j^b. mm~<v 

X> ±EIBW*att. ±B*««#«w±Blii*«:iH*r"#- 
5o X, JtBW*Wt. ft. ^ 

±ew»*an. ®fW. ^feo^^^^sft^Np 

IB-eWiT^rtB-e**. X. ±EfB-<D«B»*^Wt, ®S 

5 0 x, ±^fe^*mKm^z&<Dmm.?Kv?& 
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ftBH 2001-60076 (tftlE) 



kfct>fc. KjRW*. «EiW«iiaKlwJ:D±tB»i6*ix/t 
SK* o jy * ICPJW IT, ±B-**»BrtTJiB3fe* 

[0 0 18] *36WKJ:ixtf. BMW>«tt*aaiU|i. 
TWA"-*-*, ctilwitttf. flWf*o«#&*«3S3fc 

£fc*ST?#6. 7^-r^-!:l/l0{:tS 
fc, I pSrl 0ffiFlCLTtra^J»a* s #e>*t5 o IP 
£1 0«l--t-HtfTFTO*-ir-*>^*L*rl/l 0 Idi" 
S:i:«^$o ceo J: 5 t^*— r-r — SriBSJ-a 

[0 0 1 9 J 

^^ffilaI8S!a-Cfc-5c ft> Hi 0 Ufca*opii*«| 

BfJfe^***^^^ A) TIBiR P X L Sra«i" 

6fc«>0>jfeSlftx^ iSPXLSrllit Z>tiit><D»m 

PXLtt> JgJtiR^OLEDi:. SB— <D|Hft3t^FT?*>S 

t f t 1 mr.<Dmmm^h^TFT2t, ««p« 

fiCs££ratf 0 S§ft^OLEDttifc&£H5miSS 
HJ:oX®g^abt6o TFTm*l*Xi:J:oT 
£ Hlof- ^SY^e>^-x *x /cff fiif ffi £ ST 3i 



PXHC^*ixfc{S«f**C sld»ffciitf. TFT2li 

c s i^»#i&*ixfc*«flMli«wrt; t-c»*»*o led 

n«*««tt*3»X^*»»t*ofcfci:t>»»* 
*Cstc«#$*u 16**^0 LEDtt(ft«rSixfc»S 

8$5tLT, P-<D^aE«ftXlCgj^$nfc«-llJ^PX 

6 0 *H**tt-CttSJiB*»d^ TFT2^y-hGiC 
««ShfcTFT3 (JBHOfBlh*^) «r&** TFT 
3^- hCfc#*6«»I»te«fc D TFT2©^- h 
'■ffiSrfMflPLTs OLED4rW*T-*"«wfcdS^rfBt?*> 
6„ c<BM*p«45-tt. «»Xfc¥tfKi*ltfci»Jh«l#P 
& Z L-C»J£-t-63fe3Ej»±^#Pi* P X L tc^^tt 
6TFT3l^te)^6o W««»UJS&"CTFT3*r 

X> TFT20Vg s^OVtftD v OLEDlCj«h5 
eSK$rS9r"t*6r.^j65X#-5o T F T 3 <D*f — h Gfc£^ 
Sti»Xlz3tJES UfcfltJh*J«»Z fc*»««Six"C*3 D . 

[00 2 0] H 2 ttv [HI LfcPXL^h 1 ^^ 

6o H^-TSJ:?^ ja*Xl, X2, XN^tr 

t^-fUY <D&m.n\zmm pxl 

TV^o X, jlSfiXl, X2, XN^r^TtC. » 

jhwmkzi, z2, zNWBiftSix-ci^a. 

ittxtt3feaE»KBlHliB2 l ir«JK*tuTVN5 0 ^aGHUB. 

^VCKl:fflLtIS^^- h^VSP 1 *MBft 
te^-t--5w^(wj:9, fegiRXl, X2, XNS:- 

fltjhM«viUBibiBiK2 3(zgiJR*^rv>s 0 ^comwm 

X^E^ ^ — h ^^v^ V S P 2 SrBH»c<Ei3Si-6 - 1 <t 
Dv #JtlB»*ZlcfW»«*fctii*i-So ft* VSP2 
tt«EB2 4UiJ:9W**B*!tf-vs P l^&Xtttt 

a$^xv^6o 7-^»Yiif-^isiiii»2 2twgi 
<oWr€i> T-*mm%i®&2 2«, t^^jfiue&iEis 
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ftM 2001-60076 (ffilE) 



[0021] msn> B 2 u:* ufc**w^lB— itifije 

£SlURttl§ltt2 lRtf*6l§«|2 4fc>j&S*L6. £ 
dMHMslK2 l.ttVSP 10A2>Sr3:ttfcfc£, 
^qy^VCKl:PaLT*S»Xl, X2, XN 

#&£ft-C^< 0 #Bf*PXLtt»#5i*ix*i»K«* 
1^ tfc!MC-C»*«:H*M A 6. v S P l tlSSmK 2 

4"CilJSS*X. V S P 2 £ LTtf Jfc»J»HKft@BS 2 3 

ttfcfci:* y^VCKlc|BJBUTi*JhW*lfcZ 
1, Z2, ZN*r«*MRU »##jfeaE»*|fc-c 

: L = {W ■ / ( 2 • I 

^ — fcO. li:t5C^^5 0 

£Z>VMWt UT. 01l^LfcTFT2(Ot>fX^ 

^--r^/Mg : W= 5 m m 

^•^^/V* :L=270/xmX0. l = 27/xm 

(l) MoT i offlF£fc*a s . ^ — &o. l 

cm**. tiEUKu mset»st«p«Jt« 

TFT2(Dft^SL^*^l/l 0 
3KbSft-0*5o Ctii-J:!9. HF*rtffil;i»tt£TFT 

[0 0 2 4] H4lt #*Wlca*d*6IiMfe**SSfi<0lS 
-|HII6«ttw-«S:*-r^(«llilS«fiKH"e*)6 0 0 2 1;: 

^:H3RPXL3&s*8l*fiiS*tXt^ 0 *llJfi*lB"er±. 
|^-(D^lEj^XlC#, W(0#®^PXL$r*iitcS 
tfJtfBIWftZR* ZG. RtfZBlCjK 



[0 0 2 2] 01 75^0 3 LfcJB— *J£J£ffifcl<fcft 
*|ii*PXLAS«*+SOttli*««d J »#a*ft 
X A*&»#*fJtM»«»K: <fc o T**#*Jh-r 6 * T*<D 
H, Wt>«H^«HK2 4fcJ:oXR***tfc»»B 
#-efc5, *^»J4i*B(I*:t fcU -*3t*^-^/v (— 

^<aB$ra¥i$#Stt - ^ ~ — ^ -y — Kutw irxmk-f 

5o «ot, gffiHIK2 4Srtftf^UT5iffi^HT5:aE5E 

o#a£i ^mx^mm-r z> c t a*T*£ s 0 

[0 0 2 3] JEI^ »K^»J»ds*SI-*^ctli. E 

TFT 2^X^T^)J:5I^-C 

^^^/Hjig : W= 5 u m 
p)} -ji - Cox - Vp 2 = 2 7 0 jtm 

MJTC&&J: 5twbXV>-6o RGBH&co 
^PXLMlSU, Hfi<Of? jhM«aUBttlelK 2 3 

R, 23G, 2 3B^SlJ>«rJwiS;*te>ttTV^6o X> Ctl 
bO»ih^J«?i»iEttlHlK2 3R, 2 3G, 2 3 B te*h& 
Lt, **»J*l£ilJ£lH]18 2 4R, 24G, 2 4B« 
tf£>;ftTV^5 0 fiot, RGBSlJ^H, VSPlOf® 
mm&&feX%. VSP2R, VSP2G, VSP2B 
Sr»JC-r6«tJh»J»Jftre»le!l&2 3R, 2 3G, 2 3B 
|dWf&MrtgX*fe6o ^ihfflfflli^iE®llH]^2 3Riaot 
WJ»Six6ffJt»JIBi(|ZR^tt. #^,PJ^ (R) 
Sifts ffjh»J»»ffittllIK2 3GtcJ:o-CM»StbSff 

jhwamzGicra, ^fe®* (g) as««s*u f^-it^J 

fflliiaigi!j(H]K2 3B(-<toT#Jia3lSft6^li:ffli83l3ttZB 

i?&mm (b) ^a$ti5 0 *^a«Mti!ij:ix 

j|lH]8 2 4R, 2 4G, 2 4 BOjgj^^^^riS^I-H^ 
^7 9— K«ft*»lfiB^feftBH6* s *S(w* 

H]jg2 4 Rcogjg^r^^r^® L, 5^fe(-*tJ&i~2>'r r ^- — 

[00 2 5] 05 fi*»M^*^-5Sf««*36B^»H 

Tt^OLED^riE^JICl^SftfcTFT 3 m = <om 
mm*) S:^*, TFT3i^^S»J»fi«-lw|£:CT» 
ftlft^O LED |:»i8MS:»rt6: *^IB-C*> 
£o HMIttt, jfeaE«XiW^H»tfc#itfM«l|»Z 
LTB1— *3lE»±<0#IifiR P X L id^ £ft£ TFT 



(11) 



#512 0 0 1-6 0 0 7 6 mm) 



tTFT 2 t<nm\^TFT 3 7^}f ASttTfct). TFT 
3(Dy-MW]il-«I:ot, OL EDM$g*l6®Jft 
Sr^>-/^7i-6^^^-e#5o ft. TFT3^ TF 
T2^0LED^Pb1 Scl^fiO LED^Vd d <Dfm\\Z. 

n a i~ z> - £ t *r te -c & 5 o 

[0 0 2 6] [1)6 13. *^P^td^5®«S^E^^ 
[gj l o^L7t^*^J^^JS^5^^J1^^6#R8 

ftm+O LED te&fftfNB Sr^i" 3 r^ili-?-^ «b 4 
9. -*<£>$H^ (#y-KK) HTFT2|dSJKSix, 
teJ^MHF* (TV— KA) te&±Wffl$kz\^&m£tix 

A{l<fih^Jffi)i»Z^^il^$n, Sft5£^^-ef:i 
L ED(D7 KAIift*(0 J; 5 li^lttov d die 

&m£ft,z><Dx*nte<, &±mm&zzfri,xftm*b 

fttf. OLEDiwttTFT2^i;o"Cf|iJ1BlSix6«jKdS 

t/-KB{££-HM£v^«& («;ttf«*«fc) £ 

[0 0 2 7] HI 7 ft. g)6IC^:byc^Bg3l5S^ffiCO^ 
ifeSWwffiBi-'S^t^MHJ (RT) T% ^iB*^#i- 

? /\s<o-&&mmi,xmm\z.mmmn& 

OLED^tSo CfttCfc*), ^HFSieOOLEDte 

SZ^lt^t^O L E D<DT S — KASrftifMMfcK 
**#*7^tta Q «_t*o<fc?ft 
M»MJ:*K ^HSS^tt-C^^-^^-T/TSrSaSpr 

'>ft< tt^aM^ffi^iiilR^^^/^^SrWIB-t-S 
[0 0 2 8] B8tt. *%W«C^Sffi«*^B^ 



j&X 1 75SXNSr5pJflabX#pl*PXLO^ p 3.— 7"^ — 
ai^ttotv>6o dO/cfcU:, fe£i»i£tbl§]B&2 l <h 
f±»J^«|«[aK2 3' SrR»fCV>* 0 O 

A#ffi^l-«JR§ftTV^ 0 *r^K^-r hlilK 2 8 tf) 
W^iS^«»:^^>^ry- h[H]3g2 9*>— ^oAAiBf 

^U#*$iXl, X2, XNI^KLT^ 

»*&snxvN5 0 ft*. fe&mmm®&2 io*ai*« 

^LT#*SiXl, X2, XNlC^jKUTV>^ 0 
L-CVSP2£ft9. ftJ^IelBS 2 3 ' iCttJIfeSixSo - 
7 5 -^»ffi»lHlK2 2 «d««SixrV^6o TFT26ID 

y"-h(ciivcKds«M&S*x-cv^ 0 #^-*i&Y 

Ol(WNfl'^/^TFT2 7lCj;oTt>ftJSPT* 
#5 0 TFT2 7©y-HJ:t)VCKW*«SjXtV^ 

WfiRtt; Ell 0JC7f:b^*^jliiglelK«^i:l^— T^fc 

L{mmmmm^^tix^hm^mt^mmmmr> 

JR L-C#@if P X L Ht*— *i»Y 0 £^^$8 

ji/^T^Piifi PXL O^gftifiT'O LED SriSWi" 

[0029] (H8 tC^ \^tz.Wi^MW&Wi<OWl1fe 

(c N ^[E^ ^ — h /^/w^. v s p i tei&satimmmv& 2 1 

RU ? S3^Ih3K2 4tcA^^ti6o ^^^»J[BlK2 ltt 
VSP 1 fcattAttfcJfe*:, iE^Py^VCKiyaiB 
LTtSiSXl, X2, XNSrW*»RU> 
mfilCT-«-pj«PXL^»SW«Sr*#jiAy-eVN< 0 

So flU *»itfiTFT 2 6, 2 7^iS;ftfcC 
tl^; 1 }, #7^— ^SY«VCK = H (/N-f U^</V) CO 

ft 9^ VCK=L (n — u^/w) o^F^^^:4ev^T**^ 
»ft««ds#*6ix6<t5(-fto-CV^6. C<Oli#Hig 
9(DVCK^S^ICL, H£:#U ^3Bl^jfi^(^ 
^fy^#ttS^itTfc5 0 VSPlJiil5i 
IU8S2 4XSm£tlfr%>b. V S P 2 t LTf&JP[H]3g 2 
3' IcA^l^tLSo fBMWUK 2 3 ' fiVS P 2$:S»tA 

^oa^nry Ky- h08 2 8 i:a^^H6o 

K^— h(H]K2 8lC(iVCK^[^^tcA^^ttXV^CO 

CK=H Wu^) (DB£l;r^i&xa5j!tR£ft£o 
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tffffl 2001-60076 (*tIE) 



so^^e^i"6mte^^^^tL■rv^6^T^ »wm^2 

[00 3 0] m 1 4 tt*385Blw^^ilB««*SJJl^JB 
0 1 &*bfcJB-SB^«fc*^«»»l-tt»*-*"» 

ffil-f-^ h7^^TFT 2 <Dtf— VGK^M^M^ 
S^T-C s ^te*(D«^36S*3tff jh»J»j»Z tw««Six 
£ c *#i&*l*T«* 3S3te#Jfclftz<0«<fc* (w^Ho 
Ttf^o fllx-tf. St^CsOgf^TFT 

muz ©«tt»w s t4bt)TF t 2 — hmtiw^ 

(Df^Vgma x £ Lfc»fi\ Jfc»J»«Z O 

«ffc«\ i 9 V g m a x - V t h81T*f S 

C^ICJzoX, TFT2^y-hi^VthOTCf 
6Cfc*-e#, SotMT-OLEDIiMt^o * 

[0031] 0 1 5 tt, 014 LfcS^SSltoKlBtf) 
»f^RWl-«*t-5^-f SV^ir — h"Cfc£ 0 0^5 

irk ***^ri»#5i*ftfc^««i-JCt^Ji*^"c 

[0 0 3 2] CRTlw^TttX^IlMfcfitf 
s e c t-y-e»gj5 s »StSWlcSL, TfTj?-?' 

rtSCRTfcJt«Lffi<fc*«*KH^fc5, wO^ft^ 
— 7 C R T»S3^«*-f 



[0 0 3 3] 

■««OTffi*BHfcs^3SB^ «t 9 /h* X<D® 

[01] *%Mic:d^6K«^3SH^»—IIJ6^ffiSr 

[02] »-H56^ffiO^*WUK*fi8HXfo-5o 
[H3] I-iM^^^f ^ ^^ft - htfc^o 
[04] *«Mlc*^6W<ft«*»BoJBZl||Jfi«1fio 

^•fpilRlHlKHXfcSo 
[0 6] *55MI-*^^61if<fc*^»«^»Eg|Hfe«ffi«r 

[07] mwnMJ&®<0*>( S hXfeSo 
[08] *«Mlwd^6Br«*^SS«^SB31Stlfi«»S: 

[0 9] ^£Htt«o^^ y^t - hTfe6 0 
[010] «*^B««*i6ia^— «Sr^i-W*lE]KH 

X£>6o 

[011] tt*ww«a*^«^»ia]i6**ia-efc 
[012] uM<om^im^ms<oi&<Dm^'rmmm^ 

[013] a3fcoW«**ifeB^flli&Sr^Wrffiia"C*. 
[014] ^«R^^«K1KX9fiB«>JRAjllfe«tt 
[015] 01 4IC*bfcJB^S»l»ttOttfWW*w« 

l^oiftw] 

PXL- • OLED ' • •Hft^-. TFT1 

• • • m-mmm*. tft2 • • -m-ifeW)m*. r 
ft 3 • • • m^-i&wim*. c s • • • x • 

• ■ fe&m. y ■ ■ • x-^i®. z • • • f?ih»i»». 
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2 3 • • • »±mmtUBM®#+ 24 • • • as® 
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3/30 



3/20 



J 
K 

624 B 
642 Z 
642 L 



[Stli0] W14¥5^1O0 (2 0 0 2. 5. 1 
0) 

I^«*jEi] 
MtjEftHk«B4] ^ 

ra-^*^l-««*^*®* ( ^**IR J ?-«:^ft< 



%M&&mm-t- z>^t z&m t-rz ■Mfcx^s&K. 

«0 •} Six. 5 B»£ SrM«^rt6T?*> 6 - <b £4T<gt £ 6 SI * 

Mo 

4- xi e> c fc «r4»flk 1 1-£fflt#JS l B**>W4fc*»36 
Bo 

[01*91 5 ] ^-JS^tsB^fiaEaEfPffl 
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[IS** 6] WBBHW^Rtt, *miKdweit*^* 

a*** W*rf6 - 4: t i" 6 IS** l CftoMMR 
aMSB. 

[■1**7] R*3t*^»-«IUx**«*«:W 

>*rw«r-ra c 1 £4#»£-r£gs** i 

i£*Bo 

[ft**8] *Wiid«*i*» 

***<DjSffWP*Xt5ill*r«F*«:**< fcfcjfeJEtfUIMifc 

So 

lis** 9] n-o*3tnnc*, k % ^<D&mm*#: 
is 4: -r 5 it** i i&tt0>HrtftX*3£Bo 

[IS**1 0] tlNE****!***^* hD/W4 
«3l^3£Bo 

. [|f**ll] Bf*^>***-< ^/u-OIIBII 6 



[!S**12] #B5*^l»«flM*3ftS»#5i*nTd*5> 
[89** i 3 ] tgMf- hSKJMai* h7^^^ 

^;t5c££#ta<hir6lt**l 1 Ctt4>MfcX#lltB 
[IS**1 4] tt^^fcittMlwJBHOIBtt*^*: 

^;t££4:£#»£-r 688**1 1 E«©BMfc*«SS« 
[If** l 5 ] *«*»-T-tt«E«ffffl«r#-r«ll«HF 

LT#-»^-*^ * Wffi-S w «:4»tt 4: ^SIS** 1 

[is** i6] &mm\zmmtnmmz&&tixfrb 

^t*r««4:-i-6fll**l llBtt<0@j«S*3£B<E>!§E» 
*tfc. 

[IS**1 7] tt***^[-«Ux**aE*Sr 

^4#®4r-T6fs**i imm<om&m^mw<omm* 

fee 

[IS** l 8 ] #iB*lw«Kflr«^»*ii**vfc*- 
<S:#®4:-r^fS**l 1 Stt<Oli«^^i6B<^^»* 



0 



i i latt^B^s^S^^ib^fto 

* b nyc»sit « £ m m # & t> wsg * #-r s m- <o 

ytm+ks *3iEiiicj:oT»j*snj.o9 f --^ifc^e>#- 



#120 0 1 -6 0 0 7 6 («jE) 

& <b ?H<r«tt^ -r 6 £ fc £ £ 2l • * 
fk« #<7)#Hf*iw-&*ns*** J ?-*SU*^«P 

fee 

2 3 ] M»IJ:|B— ©l»flCflM»36s«a**iTd» . 
-*>M»?fc* 

KSBH^fBftlK?!*. Ji1Bjfe3SEj»i:!l&WT^«itC>ix*: 

faftconHft^gEB* 

2 7 ] ±mmmn&ytm***a^ 

3!Btt<0Hiffc$*iSR. 

[gs*jg 2 8 ] jiE«i«i*a:tt. ±e*3iEiidsai»* 



(4) 



9&m 2001-60076 (*&jE) 



So 

ilEfillB^aW:. JifBSiff * o * * S:0f ^^ffl WiHE b 

®^3®S(El^cofa^(DA^ffi^t-±ieSit * * * * £ 5 A 
Be 



fe»J» ^6WJ»^l«fe SrfT* t -tZWi&m 

h7^^ Srfli wr*5 t) . 
±CM9reMHU hM«*am h7^^ 

SJflMftU: <£ ot»t6: ^ £ 3 5 IS 

iiil^J:otii$ne)w ££«MS 3 5 

|EttoW«*^i£B<£>SB»i#ifeo 

3 9 ] ±lEBiiif«&5fcit§ J ?-£:<&2K ±IE3§3fe 

EJB— ©«»» J F-«-«N«**t6fci: tic. ±iaSB-tf>SB 
t» ±B»** J ?-«rWfl"S*6 - £ i" 3 

is»*^ 4 o ] ±k»j«i^jibi2. ±3B3feaE»^a« £ 
[zteft-tzzk^x*). mmmzmtT-tz^ t &&mk 

iTi-6C^^«F®i:-r€)S*^3 5lE«^®«*^3gB 



(5) 



&m 2001-60076 (ffilE) 



tic. 

»*r^U»Hf**tH«r-*-6 r b t:Wii:t*«*«3 5 

ffi3K$n/c»SSilHlK^-*^A^iS^(-^jK$n6 4: 
ifg^^lKoa^^^iE^SftlllK^te^^A^iffi^ 
K»3SaislK^«&^^A**^i-Jiiaaia^ p *y?&A 

[«W<o»»lfc»Wl" 

[000 1] 

^•J»*ftaiB**«*fclif«***W-B+*- 
fcf, WSS^i"'^ ho^*yt^ (EL) SHMSW* 
I^Cio TJfftJSffHtP S ft 

KttfeftfcaftjR-y- FSIM^F7^^^« 
[0 0 0 2] 



tra«-efc6o U^US*^* b&ttV* 

[0 0 0 3] «,&^>r;*:/W *ttlE Lt^* 

^frfrftTV^ 0 T^f^^h^^^, *® 
iE Lr>f ^/M WJiM¥8 ~ 2 3 4 

6 8 3^«ic:p^$ixT*5t), —wmaf<omssmvki: 
m\o\z.7F-r 0 liPXLii^i^oLED, m-v> 

^ hn/VS^S/irV;* (EL) fft^TfeSo WJSEL^I 
■^tt*<^»&SE*IEttd5fcS^:«). OLED 

3d— K) ^tfftS-^&tK H^enxabiRT-o 

^^(^i s Lt>OLEDiCPl^^(DT^^<. 

$£ft smiftfit- £ o x»s* s »J» s ft£> t (7)T-&fttf j: 

<ft (^Jfemfe) fcU Mi^OLED(D7y-KA 

(kbs) «vdd (saimfir) icsa«sft*— #y 

-KK ttT F T 2 (Z) K ^ lwg§R SHt^ 

SC sMTFT2^- hGlCg^£*tTl^ 0 
[0 0 0 4] PXL^Sjf^^-fr^fci^lC. *SE» 

l&Vd a t a teWm-tZt. TFTl^flU 
$fC s aSftSXtt»mS*t, TFT2^Htttt 
^Ifivd a t atd-g:i-£ 0 jfeS»XSr*iR« 

TFTl»7l:<f!), TFT2H1M 
iC^-^JlY^b^^KSiX^^. TFT2(Oy-hI 

{fett««P*«C si:J;oT$^:«lt$ii6o TFT 2 
^r^LT^Tfe^OLEDlw^ix^mffiflv TFT2C0 

*0 L E D«T F T 2 tt6S«fil-«? CtzM 



(6) 



M2 00 1-6 0 0 7 6 (MjE) 



[0 0 0 5] *W3NB*-efl. 3tt«XS:lRLtf-^ 

*j ktyJ&o St, TFT2C0 ^/y— ^KlinSE 

I d s = (1/2) ■ /* • C o x • 
= (1/2) - m- Cox - (W/ 

C CfC o x «WI«ia t) httfib 13 , £AT 

Cox=t0-f r/d- (2) 

5£ (1) RU 5 (2) <K Vthf4TFT2W««4:* 

[0 0 0 6] 5t (1) l-«fc*US. PWRPXL— »*5&t* 
IfiVd a t al'iotl d s*WJW"C*. *±JH<*r UT 
l^O L E DOiiS^ 6 C lc/i5o C - 

-c\ ,TFT2*«a8i«*-eftf^$*63ffifttt*oii5"e 

i?Lftl>fc«>, OLEDOfttttffcoSiaDVdsiS 
^»JUT^> I^t^ill d s ^OLEDMfC <h 

[0 0 0 7] ±5£LfcJ; in i OI^LfcplSPX 
X^HffiM-Cii, -SVd a t a^ii^ffi 

A) (OK. OLEDtt:-^»gti)t«t5o - 

co j: 9 ftmm pxl^i i<d£?\c-? hi) ? 

4fc**3SBH\ 0f3gcO3feSf->r ^/W (#J;ttfNTSC#l 
felc^ofc^u-A^) T*lJ^PXL^ril^i-6fci6 

m&\nm t a ) ^t^T-^iv 

2 1 [C£oXM&&X 1 7IrMXN&JH&»«Ufca s e>* 

ao§#^^i^t)jg-rc^(cj:t), ffim<Dm&&m7F 

f±, #H*PXLlc$*ix6«36* : ?-tt, »«S*xfclB 
V ]) ^*®Wtt^JgB"Cli, S#ii^T«t«-lf 

[0008] @i2n, ^<Dmmmm^(om^7sk-r 
&mm&mxh 0 . hi o^ufc3fe^*^ji:^jC"r 



Zb. Id sliWTco^-CS^H^o 
(W/L) • (Vg s - V t h) 2 
L) • (V d a t a -V t h) 2 - (1) 

V^6o WI^T F T 1 MT F T 2 t LTNf t 

ro«*«-e«:P^^-*^S!ofl»3!i* h7^^4 

ffiotVN^o «ot, H 1 0<^lHlK«^^«a?l^ OL 
ED^y-KK^H4^Vd dl-SaKU 7V— K 

[0009] H 1 3 11, E) 1 2 IC^: LfcH* PXL (Dffi 

fctf>, OLEDtTFT2^^LXV^5o OLED 

39]«s i o „ tiE Li 1 1 Rxf&mnm 1 2% 

T;fct> OLEDOT/- KA£ L-O&fgU #J;ttf I T 

mmztix^Zo ttELii iwt«^tfaE?m>afe»i: 
m^mmmt^mf^itm^mt^ox^^ mtttt. r 
y-KA (iE?L^AHi) t Lxmrn-tzmwrnmi 0 

0±|CIE?L^I ^LtDiamyne$:lfL, -£(7) 
±K»H&i2!Jii: UA 1 q 3«r*»U Xfc-toJilc: 

2 ^f&m-t Zo Alq3tt, 8-hydroxy 
quinoline aluminu m^r^ L~CV^<5 0 

c co j: 5 temmmmzG-tz o l e Dn-«ica#Vi 

v\ ^SMttsoLEDory- K/#y— K 

LED^imi, jE7LI6aili^e>ftASix*:E7Li:«^ 
[0 0 10] — TFT 2fct#7*^fe£:6S«l 

<o_b^fiKsttfcy- hm^2 -^cojiffii^s^'bH 

h mffi 2 co Ji^icfifci ttfc 4 b h 6o 

6o TFT 2fiOLEDI^j^$n6m^OilK<h/i6 

^-r^ChliTSy— hm<S2coiE_h^B-r^>o - 
(D^?hA^ h«atC0T F T 2 H«niftlHK 5 \Z± *) ft 

s$ttr^!9. ^co±^«y-^mS6Rt5Ki^-r >® 

9 ^bXBa^L/cO L E DdSfifcKsSftTt**. 
[0011] 

[^W^ft:LJ:5i:-rS»S] Ji^bfcT^x-f^ 



(7) 
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Sffl*. Ell 0 7511 3 ^^U/c^^Jl-o^X^^ 
fflffi-^fe^ 5 20cmX20cnu tT^Sc 

i8i#3£) ^1000, *iJ<o& (x— *U<n^m #10 

0 0. ®S^S=200/imX200/im, fcT— * 

: L — {W ■ / ( 2 • I 

(3) 

[0 0 12] r^-C*-TIHI«ft«>B:. S; (3) -O-S-xfe 
n^^^^/^ftLi^ ®^f--fX (S = 2 0 0/zmX2 

r^X&So 5£ (3) |£*-J-J:5U:* tr— ^m* 

it I p *:lbffM;:&C+£'& 0 ■ 8/1 Aifil:»x.Sfc 

ft^SL^: 2 7 0 m m*X?*< L*tt*ttf*fe 
*t\, Ctb-Cli, B^rtl-43tt£T FT 2 

t^(D^7^-^Wx^^ TFT2<D^ftS 

■*A*Lt/hS<t6fc»fcfl* * (3) d^&n&^x 

tits K»«ffi<0^—*<trvp&*$ 

tt, OLE D^MS^SfeT^^ ^liUElt^J 
«t6M^i:So t?iJxl^Vp = 5V^^rS'|C4oV>T 
»*3WS:6 4»l»"CfW»UJ:5^"*'ntf, 1 PSP§ 
SfcD<OtS^fl/^W5V/6 4 = 8 OmVg 

*TFTtttwtffeo#i:J:ot, !Hfc<z>*^fiKasf& 
fi, a (3) \zmtiZ>** } JT»9fo8tv^<v7 

t?fe8 0 

I0 0 13J ±3fiLfcffS— *>ffiH»£i: t> 88*^6 ^ 



JftKft'B p = 2 0 0 c d/m 2 , 5§3t*^a^SE = 
lOcd/A, TFT2^y- h JfejBdM<OJ¥*J& s d = 1 

oonm. r- bmm<ottmwifi t r = 3. 9 V * 
^ y r^ibS^ /i = i o o c m 2 / v • s x WiRSfc. *) 

(D^t»Mp=Bp/EXS = 0. 8/iA, | V 

gs-vthi mmmjz) <of-^f^vp = 5vt 

TFT2©B»miim tfftfcbfc* (1) 
(2) «T*>J:5fc:ftSo- 
^■r-^/MS : w= 5/im 
p)} •M-Cox-Vp 2 =270/im 

j&*Hin»k8. — ^ub^a^oKteS^SIB 

I2ili®»jg£ri«< U iS!^Btv^tt«T-eiif«**»B* 
te/B-T 8«^^»KBSJWKS:<e< »*. 8 r t » g 

[0014] r^f-f^h-y^^l!©t« 

■ffiS^wtti-sr fc«Hlfe*8o tfr3*bfc«fc5iw, ^ 
^«Sfitr— ^««ei p(^it«u ip(iTFT2^ 

J:9^L"Ct>, TFT 2(Di^ffi^lwJ;5±RB^fe^c^ 
[0 0 15] 

Ltftff*Rf|-4:»flBfce) 1 1 1 lc % pfffiSS^r 



(8) 
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o**|»lcl^*n*:#B*^****«:*ft< fcfc'* 
[0016] ^L<li, «ftEWJ»^a«:. 

mxn. i&EMWiwaw:* «a^-has#a*h7y 

±<n&mm\^£ftz&^mmm*\^Jtbti>z>o fife 
(omtmnrtn. weiw»*awt, 0»*%*?&KaiK: 

(iJ«lbX#-* : ?-*^S:»H*T^*o 3Efc:B»J<a»K*1»T- 

ti±. AftEiM¥aw\ *B*iwttfti»«as*#&**i 



[0 0 17] X, BBIIfcJ||-oJ»KflMI*» 

a*itr^6*fcftlli-©3W««*»a*n*-3» 
*xikm\z -t-z>z.k\c£ox. »36ftm*<pmmismmm 

mM&m k fenfcMWRU: J: o TIM * ft 

-&tfSg-(a*g?-£*U JiESB-^^fiJtESB-*) 

7>^^y- h^«ffiS:»J»LTlii*Srffi*T-r6o 
X. JiBBHW^att, ±E*38E««^±BIB*«:ilW!Ti- 
5o X, _bBW*r±. 

±E»J»*a», RW> #feo^l3t^^^Sft6^ 

HTM»r^rtt-c*»ft.. x, ±mm-(Dmmm*te. mm 

tit \Z X o T*3M- 5 ^*Jffi Lfc*****:*"* - 

60 x> jiEsfeaEiitrioBJcaR-ra^M^oy^^ 



(9) 



M2 0 0 1-6 0 0 7 6 (*UE) 



[0018] **wi-J:Htf. W4fc**ss«tt*aia»* 

r <t ^r*# 6 0 mnt£. y*~— & 1/1 Otd-te 
I pil 0flSI-UXt>|p]^»S^#^n6o I P 
£ 1 Ofgl^i-HkfT FTCO^ir^^L^ l/l 0 tC-T 

[0019] 

^(-LTi^o 0^-TS<i:5lw. *iU^^@«, 

PXLli, i^OLED^ CO|gtt^T-fc^) 
TFT It, SlOffl^tJfe5TFT2^ 

JCtoXffffi^^b-T^o TFTll^SiUXiaoT 



PXLlrt^nfcft^tC sfc»#&tf Q T F T 2 II 

(f-^t&vd a t a ) & 

SfftLX R-<o*aEi»Xlc«ttSix*:#jiflRPX 
LO«3S*^OLED«:(Mt< fct>*3Bll»ttT?JM)» 

ic«*r-raM»*ik«r*u *®iRPXLi;i»ffini«a s 

6o **«S*lBT?tt»J»^a3a s . TFT2^-hGC 
^$HfcTFT3 (fBHOtEBjifi^-) Srff*. TFT 
3(^y- Kll^i^llfia t) TFT 2CO>^" h 
Sft^WLT, OLEDSrfB*r-r6-i:d s ^rtB"e*) 

Z LT^JSt 6*aclft±0«-WiRP X L 1^4 ft 
STFT3l^btl6o »J»«*l-JiSi:TTFT3S: 

tv TFT2OTgs^0Vi:4Ds OLEDtCi>£ft6 
^t!5 s "C#S, TFT3^-hGli* 

isx i^^is \^tL&±mmw z s tt-c*5 o , 

[0020] 8214, m i \^fk bfc p x l h y * * 

6 0 5l-> jfeSHXl, X2, — , XN^ff 

ttu:EM£ft> ^-*»Yj6SMtti-EmftTv>*, * 

jfeSB^X ^ ^ Y O^^SP irp^ P X L dS»fiR £ tl 

TV>6o X> ^Xl, X2, XNt^fTICl, ^ 
JhSJ^Zl, Z2, ZNdSJgfiKSnTV^o 

iixtt*30iwibisii6 2 iic«a«snT^6 0 ^3BWb 
^ vcvuzmmL-xmw-x*- h^vs p i 

Ci^tSr tlCi ^SiSXl, X2, XN&- 

jfeSE-^-f^^rt-eiefcaR-rs. f?ih^jffliisz^: 

ffjh«a»i>ME»lHlJ«2 3«c»»SJxXV^. C(D^SjIhI 
K2 3 t>'>^ h U^^^AyT*^t), VCKICR^U 

v. &±fflffl&z\z:fflwm^zmti-tz>o f^> vsp2 

2 4 J: t) 3f««flBft!»tv S P 1 ti*hm&V± 

-^i^Y^®gif^i^jCLfcm^m^^m^-r^o ^ 
(D^, ^-^^sg«iiBiK2 2fi. ^t>vpz>mm&mm 
zfttew m^titimm^n^n^x-m^m^is^r 
Sr^-r^o y*-*mmm®&2 2«. v>^>^> 



(10) 
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c^-^fc^ £i\ H^^-h^VSPl^ 

it&mmm\E\v& 2 1 Rx*mm\B\& 2 4 ia^^5 e ^ 

^py^VCKI^LtiliXl, X2, XN 
£^£*LXl,>< 0 *pJ^PXL«^#3^^H/c®S^ 

cut c±&mx*&yt%mte't *<> vspi ii^ess 2 

4 T-i§5££;iXs V S P 2 £ LTf^ih^^ftlElK 2 3 

rttctbk. mm? n VCKlCf^S3LTf?Jh^J^Z 
1, Z2, ZN U »**5fe3H»m«t"e 

<£lhLX^< 0 

^^^y^ : L= (W • / (2 • I 
Cttf)(OTFT2^t^X|j: x Z&ytm+V'r^— T << — 

£6^fi-#Ji: LT, @ll^UcTFT2WX^ 
T^<fc 9 W&'hX#£o 
^-^-^'MS : W= 5 m m 

^-r^WVfi :L = 2 7 0/imX0. 1 = 2 7 pm 

^(of&co/^y^— i o ltc^^j t t -t 

(1) i:^oX l ofekteZtf. "tj-ZO. l 

9i£xn^ic&s 0 *&w<Dmnm\^&^xte. 

TFT 2(D^*/VfiLrt^##J<Ol/l 0 ^^*S(-/h 

[0 0 2 4] HUte. ;*:«WI-av&*SH4fcS^KK<fca& 

— ^HfiftS*3SIBt?fc t) . RGBHJSfetf 5 fd9 IliX^tt 

R— <B3fe2E»XK:#, *i> #0>#iB*P XL 
^H"*-*. ttJbfH«*ZR* ZG. RtfZBKljK 

W(a&piiSt£BiJ*lc^LX^£o ^Klcj; 9. 



.[00 2 2] El 1 Jb^m 3 IC^L/cgf— llJSJfcffil- £*l 

#pf*pxLds«*i-s^ri»afflp«* 5 «#ii*n" 

Kk »fe«to»«ia*2 4KJ:oTR3e*iX*:aiJi«Plll 

#xfc£ 0 *<&»wi*ib«:t *u (- 

*>B*lffl«:T MM*** LTV* SB* 

-f6C^(-J:f9. ELx<*:/^^liffil*ft&1B<M. 

[0023] mic, jwe^vM^Miwftsc&a. w 

^^Ttei-^5o Ell 0t^Lfc^*cDil]^^^©oili 
SSKfHfl-CWu TFT 2<otNf XSr£JtTtf>J: 5 l-&tf>X 

•^-r^/Mijl : W= 5/im 
p) } - /i - Cox • V p 2 = 2 7 0 mn 

R, 2 3G, 2 3B^BU*l-i£tt^*XXl><5 0 X, C1*X 
e>^lb^J^j^lgil!j[elK2 3 R, 23G, 2 3Bi^JS 
LX *^S'J*lCjIJglElB2 4R f 24G, 2 4B« 
ite>ftXl^6c ^oX> RGBB'J*t-. VSPl^Ii 
«FlBS:KS-e#. VSP2R, VSP2G, VSP2B 
^t^f?Jh||«iiW2 3R t 2 3G, 2 3B 
. ic^pTffiXfeSc f?lh»J«9i»^»lelK2 3RicJ:oT 
BJ»**tS»Jh*J»»ZRJw^ (R) dS^JR 

six, &±fflwmgmm&2 3G\zx<>xmmztiz# 
±ummzG\cn. m&mm (g) assaasH. &itm 
mmmW)\B\d& 2 3Bia o x»j» £ ti z> ^it^j^^ z b 

\a*. W&mm (B) ds«R$ttS. d»d»6«*l!iJ:lx 

SH1K2 4R, 2 4G, 2 4 B(Dg^.^rBl€rig^]t-^S. 

mm&mm^xB&&ft&ft-r€z>Wr&\z^ mm 

IUK2 4 R*>«ffiB*W«rSra6U ^fe^JCi-S^r^.- 

[00 2 5] B5 li*^WJ-A^^B«^iSB^>^H 

LX31»Sr$SJcLXV^5o **Jfi*»W:* 
)t^O L E D i:E^JI^$KfcT F T 3 (MHcO|g 

ftum TFT3^x.sisy«i«*^j6i^xa 

3t^O LED 6m*fcM&i-6 - ^ pTtgXfc 

LTBl— *aB»±0#BBiR P X L l^tti^ TFT 



(11) 
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tTFT 2 ^(^flUTFT 3 dMf A^ftT** 9 , TFT 
3^-hIIWPI-^^^> OLEDl^n^Ii 
^^-^/^^i-6C^^x^6 0 ft. TFT3£. TF 
T2i:OLED^ i&l>tt:OLED£ V d d tcomiz. 

[0 0 2 6] H!6te> *^P^I-^^)]i}^^^e^ 

ytmi-o led i^s^ffl 6 ~ s^st^-a^ * 

■K — Jj<DiQ* (^y-KK) liTFT2(Cgj|$tl, 
i^oS^ (7V — KA) f^ih^J^Zld^^nx 

^^Hfcte^^^ (T/-KA) 0«<fc*#Jh»J» 
»ZieJ:!!)fiH»CX. #OLEDSrffl*rt5. ffl.U O 
L E DOT / — K A 5 (C-mt^V d d Id 

fttf, OLED»cr4TFT2fcJ:o-CW#PS*u6*«dS 
"*-.&:: tie <fc*K OLEDMtl5tffi^t7f6C^ 

J&*X#6o 

[0 0 2 7]J7lt (3 6 1^ bfcfBE9ltl6»»^WJW 
Jfe®t^SrB-r6*#ii^»iM (RT) X% 

t. #it»J»il6ZSr— *twWJ»L,T. 
OLED^tyt^), efttCttK ^fi^OLEDIi 

Ofci:0f3fe«)ii3lll»IHr 6 fc, ^XOfflbfRHfil 

tikZ&it LX±X<DO L E D<DT S — KASrSaft«ffiK 
£*UeJ:!K «*3S s ^7^ft6o W±^J:5ft 

<fc 9tcUTt>«tt\ 6JUt*>J:5l^ *»J»«T?«. «-w 

[oo28i ia 8 &5&w\^frfrz>m&M^ : &w<D% 



ft X 1 7iMX N Srfljffl LX£-HIi?f P X L cox ^ — T 4 - 
fM»*froX^5, Z<OltMz y i£&$LmW)\£\d&2 l t 
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SOLUTION: Each pixel PXL includes a light emitting 
element OLED whose luminance is changed by the 
amount of a current to be supplied, a TFT 1 which s 
controlled by a scanning line X and has a function writing 
luminance informaiton applied from a data line Y to the 
pixel and a TFT 2 having a function controlling the 
amount of the current to be supplied to the OLED in 
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which the scanning line X is selected. The luminance 
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^Abstract: 

{OBLEM TO BE SOLVED: To perform the satisfactory design of a 
;ture display device by increasing the degree of freedom in designing 
tive elements inside of pixels and to make freely and simply adjustable 
3 display luminance of the device. 

)LUTION: Each pixel PXL includes a light emitting element OLED whose 
ninance is changed by the amount of a current to be supplied, a TFT 1 
lich s controlled by a scanning line X and has a function writing 
ninance informaiton applied from a data line Y to the pixel and a TFT 2 
ving a function controlling the amount of the current to be supplied to 
3 OLED in accordance with the written luminance information. The 
iting of the luminance information to each pixel PXL applies an electric 
r nal in accordance with the luminance information to the data line Y in a 
3te in which the scanning line X is selected. The luminance information 
itten in each pixel is held at each pixel even after the scanning line X 
comes a non-selection and a light emitting element of each pixel can 
lintain the lighting with the luminance in accordance with the held 
brmation. Moreover, this device has a stoppage control line Z forcibly 
-ning off the light emitting elements of respective pixels connected to 
g same scanning line X at least with a scanning unit and the line Z makes 

spective light emitting element to be in turned-off states from the turned-on states in the interval of a scanning 
cle when the information are written in for every pixel, then a new luminance information is to be written in it. 



GAL STATUS 

ate of request for examination] 10.05.2002 
ate of sending the examiners decision of rejection] 
ind of final disposal of application other than the 
aminer's decision of rejection or application converted 
gistration] 

ate of final disposal for application] 
atent number] 




Page 1 of 5 



NOTICES * 

j 

pan Patent Office is not responsible for any 
mages caused by the use of this translation. 

rhis document has been translated by computer. So the translation may not reflect the original precisely. 
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.AIMS 



laim(s)] 

[aim 1] The scanning line for choosing a pixel in a predetermined scanning cycle It is the light emitting device from 
dch the data line which gives the brightness information for driving a pixel is arranged in the shape of a matrix, and 
ghtness changes with the amounts of current to which each pixel is supplied. The first active element which has the 
iction which writes in a pixel the brightness information which was controlled by the scanning line and given from 
; data line The function which controls the amount of current supplied to this light emitting device according to this 
**** rare ********** it is image display equipment equipped with the above, and after having the control means 
dch switch off compulsorily at least the light emitting device of each pixel connected to the same scanning line per 
inning line and writing brightness information in each pixel, while being the 1 scanning cycle in which brightness 
brmation new next is written, it is characterized by changing a light emitting device into a putting-out-lights state 
m a lighting state. 

laim 2] The aforementioned control means are image display equipment according to claim 1 characterized by the 
ility to adjust the time of switching a light emitting device to a putting-out-lights state from a lighting state while 
ing the 1 scanning cycle in which brightness information new next is written, after brightness information is written in 
zh pixel. 

laim 3] The aforementioned control means contain the third active element connected to the gate of this second active 
ment that consists of an insulated gate field effect transistor. It is possible to control the gate potential of this second 
:ive element by the control signal given to this third active element, and to switch off this light emitting device, this 
titrol signal Image display equipment according to claim 1 characterized by being given to the third active element 
ntained in each pixel on the same scanning line through each scanning line and the halt control line prepared in 
rallel. 

laim 4] It is image display equipment according to claim 1 characterized by being given to the third active element 
ntained in each pixel on the same scanning line through the halt control line which the aforementioned control means 
i intercept the current which flows to this light emitting device according to the control signal given to this third 
:ive element including the third active element connected to this light emitting device and the serial, and formed this 
titrol signal in each scanning line and parallel. 

laim 5] It is image display equipment according to claim 1 which each light emitting device consists of a one terminal 
ir network element which has rectification, one terminal is connected to the second corresponding active element, and 
mmon connection of the other-end child is made in each pixel on the same scanning line, and is characterized by 
isociating electrically between the scanning lines, and for the aforementioned control means controlling the potential 
the other-end child by whom common connection of the two terminal each element was made, and switching off a 
o terminal each element. 

laim 6] The aforementioned control means are image display equipment according to claim 1 characterized by writing 
the information which chooses the scanning line again and expresses brightness zero to each pixel from the data line, 
d switching off the light emitting device of each pixel while being the 1 scanning cycle in which brightness 
brmation new next is written, after brightness information is written in each pixel. 

laim 7] The aforementioned control means are image display equipment according to claim 1 characterized by 
ntrolling the potential of the gate of the insulated gate field effect transistor which constitutes the second active 
ment of the above, and switching off this light emitting device by controlling the potential of the other end of this 
pacitative element including the capacitative element by which the end was connected to the gate of the insulated gate 
id effect transistor which constitutes the second active element by which each pixel controls the amount of current 
lich flows to this light emitting device. 

laim 8] The aforementioned control means are image display equipment according to claim 1 characterized by 
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itrolling at least a lighting [ of the light emitting device contained in each pixel ], and putting-out-lights time per 
inning line within the back 1 scanning cycle by which brightness information was written in each pixel, 
[aim 9] It is image display equipment according to claim 1 characterized by the aforementioned control means 
itching off the light emitting device contained in each pixel of red, green, and blue when separate while connecting 
;h pixel of red, green, and blue to the same scanning line in common. 

(aim 10] The aforementioned light emitting device is image display equipment according to claim 1 characterized by 
ng organic electroluminescent element. 

taim 1 1] The scanning line for choosing a pixel in a predetermined scanning cycle It is the light emitting device from 
dch the data line which gives the brightness information for driving a pixel is arranged in the shape of a matrix, and 
ghtness changes with the amounts of current to which each pixel is supplied. The first active element which has the 
iction which writes in a pixel the brightness information which was controlled by the scanning line and given from 
: data line The function which controls the amount of current supplied to this light emitting device according to this 
**** rare ********** it is the drive method of image display equipment equipped with the above, the writing of the 
ghtness information to each pixel It is carried out by impressing the electrical signal according to brightness 
brmation to the data line, where the scanning line is chosen. The brightness information written in each pixel is held 
sach pixel, after the scanning line is un-choosing. The light emitting device of each pixel maintains lighting by the 
ghtness according to the held brightness information. After being able to switch off compulsorily at least the light 
itting device of each pixel connected to the same scanning line per scanning line and writing brightness information 
sach pixel, while being the 1 scanning cycle in which brightness information new next is written, it is characterized 
changing a light emitting device into a putting-out-lights state from a lighting state. 

laim 12] The dri ve method of the image display equipment according to claim 1 1 characterized by the ability to adjust 
time of switching a light emitting device to a putting-out-lights state from a lighting state while being the 1 scanning 
:le in which brightness information new next is written, after brightness information is written in each pixel, 
aim 13] It is the drive method of the image display equipment according to claim 1 1 characterized by giving the third 
ive element contained in each pixel on the same scanning line through the halt control line which it is possible to 
meet the third active element to the gate of this second active element that consists of an insulated gate field effect 
nsistor, to control the gate potential of this second active element by the control signal given to this third active 
ment, and to switch off this light emitting device, and formed this control signal in each scanning line and parallel, 
aim 14] It is the drive method of the image display equipment according to claim 11 characterized by giving the third 
ive element contained in each pixel on the same scanning line through the halt control line which it is possible to 
sreept the current which flows to this light emitting device according to the control signal which connects the third 
ive element to this light emitting device and a serial, and is given to this third active element, and formed this control 
nal in each scanning line and parallel. 

aim 15] It is the drive method of the image display equipment according to claim 1 1 which each light emitting device 
isists of a one terminal pair network element which has rectification, one terminal is connected to the second 
responding active element, and common connection of the other-end child is made in each pixel on the same 
lining line, and is characterized by dissociating electrically, controlling the potential of the other-end child by whom 
nmon connection of the two terminal each element was made between the scanning lines, and switching off a two 
Tiinal each element. 

aim 16] The drive method of the image display equipment according to claim 1 1 characterized by writing in the 
Drmation which chooses the scanning line again and expresses brightness zero to each pixel from the data line, and 
itching off the light emitting device of each pixel while being the 1 scanning cycle in which brightness information 
v next is written, after brightness information is written in each pixel. 

aim 17] Each pixel is the drive method of the image display equipment according to claim 1 1 characterized by 
itrolling the potential of the gate of the insulated gate field effect transistor which constitutes the second active 
ment of the above by controlling the potential of the other end of this capacitative element including the capacitative 
ment by which the end was connected to the gate of the insulated gate field effect transistor which constitutes the 
ond active element which controls the amount of current which flows to this light emitting device, and switching off 
5 light emitting device. 

aim 18] The drive method of the image display equipment according to claim 1 1 characterized by controlling at least 
ghting [ of the light emitting device contained in each pixel ], and putting-out-lights time per scanning line within the 
;k 1 scanning cycle by which brightness information was written in each pixel. 

aim 1 9] The drive method of the image display equipment according to claim 1 1 characterized by switching off red, 
en, and the light emitting device contained in each blue pixel when separate while connecting each pixel of red, 
en, and blue to the same scanning line in common. 
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laim 20] The aforementioned light emitting device is the drive method of the image display equipment according to 
itm 1 1 characterized by using organic electroluminescent element. 

laim 21] The scanning line for choosing a pixel in a predetermined scanning cycle It is the light emitting device from 
lich the data line which gives the brightness information for driving a pixel is arranged in the shape of a matrix, and 
ghtness changes with the amounts of current to which each pixel is supplied. The first active element which has the 
iction which writes in a pixel the brightness information which was controlled by the scanning line and given from 
5 data line The function which controls the amount of current supplied to this light emitting device according to this 
**** rare ********** it has the control means which switch off compulsorily the light emitting device of each pixel 
uch is image display equipment equipped with the above, and was connected to each scanning line. It is image display 
uipment which changes a light emitting device into a putting-out-lights state from a lighting state while being the 1 
inning cycle in which brightness information new next is written, after brightness information is written in each pixel, 
hile connecting each pixel of red, green, and blue to the same scanning line in common, the aforementioned control 
jans are characterized by switching off red, green, and the light emitting device contained in each blue pixel, when 
karate. 

laim 22] The scanning line for choosing a pixel in a predetermined scanning cycle It is the light emitting device from 
lich the data line which gives the brightness information for driving a pixel is arranged in the shape of a matrix, and 
ghtness changes with the amounts of current to which each pixel is supplied. The first active element which has the 
iction which writes in a pixel the brightness information which was controlled by the scanning line and given from 
: data line The function which controls the amount of current supplied to this light emitting device according to this 
**** rare ********** it is the drive method of image display equipment equipped with the above, the writing of the 
ghtness information to each pixel It is carried out by impressing the electrical signal according to brightness 
brmation to the data line, where the scanning line is chosen. The brightness information written in each pixel is held 
each pixel, after the scanning line is un-choosing. The light emitting device of each pixel maintains lighting by the 
ghtness according to the held brightness information. The light emitting device of each pixel connected to each 
inning line can be switched off compulsorily. It is the drive method which changes a light emitting device into a 
tting-out-lights state from a lighting state while being the 1 scanning cycle in which brightness information new next 
.vritten, after brightness information is written in each pixel. While connecting each pixel of red, green, and blue to 
; same scanning line in common, it is characterized by switching off red, green, and the light emitting device 
atained in each blue pixel, when separate. 

laim 23] Image display equipment which turns on a pixel according to brightness information within the 1 scanning 
de period when the second new brightness information is written in after the first brightness information is written in 
s pixel which is equipped with the following and characterized by having the control means which change the above- 
rationed pixel into a putting-out-lights state from a lighting state within the above-mentioned 1 scanning cycle period, 
e scanning line which chooses each pixel in a predetermined scanning cycle The data line which gives the brightness 
brmation for being formed in the direction which intersects perpendicularly with this scanning line, and turning on 
! above-mentioned pixel The first active element which is controlled by the above-mentioned scanning line and 
iorporates the above-mentioned brightness information The second active element which converts the above- 
rationed brightness information into the electrical signal used for the drive of the above-mentioned pixel 
laim 24] The above-mentioned control means are image display equipment according to claim 23 characterized by 
ustable being possible in the time of a before [ from the above-mentioned lighting state / the above-mentioned lights- 
t ] within the above-mentioned 1 scanning cycle period. 

laim 25] It is image display equipment according to claim 23 which the second active element of the above is an 
ulated gate field effect transistor, arid the above-mentioned control means have the third active element connected to 
: gate of this insulated gate field effect transistor, and is characterized by controlling this third active element by the 
)ve-mentioned scanning line and the control line prepared in abbreviation parallel. 

laim 26] It is image display equipment according to claim 23 which the above-mentioned control means have the 
rd active element prepared in the second active element of the above in series, and is characterized by controlling this 
rd active element by the above-mentioned scanning line and the control line prepared in abbreviation parallel, 
[aim 27] It is image display equipment according to claim 23 which, as for the above-mentioned pixel, the above- 
rationed light emitting device has the first and the second terminal including a light emitting device, the second 
minal of the above is connected to predetermined reference potential while the first terminal of the above is 
inected to the second active element of the above, and is characterized by the above-mentioned control means 
Icing the above-mentioned light emitting device switch off by carrying out adjustable control of the above-mentioned 
erence potential. 

laim 28] The above-mentioned control means are image display equipment according to claim 23 characterized by 
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itching off this pixel by carrying out the reselection of the above-mentioned scanning line within the above- 
jptioned 1 scanning cycle period, and supplying to a pixel the brightness information which expresses brightness zero 
>m the above-mentioned data line, after the above-mentioned scanning line is chosen. 

laim 29] The above-mentioned control means are image display equipment according to claim 23 characterized by 
ntrolling the potential of the gate of the insulated gate field effect transistor which constitutes the second active 
ment of the above, and switching off a pixel by controlling the potential of the other end of this capacitative element 
eluding the capacitative element by which the end was connected to the gate of an insulated gate field effect transistor 
lere each pixel constitutes this second active element. 

laim 30] The above-mentioned control means are image display equipment according to claim 23 characterized by 
itching off the above-mentioned pixel for every above-mentioned scanning line. 

laim 31] It is image display equipment according to claim 23 which the above-mentioned pixel has the light emitting 
vice of blue, green, and red, and is characterized by the ability of the above-mentioned control means to switch off the 
ht emitting device of this blue, green, and red in time to differ. 

laim 32] It is image display equipment according to claim 23 which converts the second active element of the above 
o the current which uses brightness information for the drive of a pixel, and is characterized by each pixel having a 
ht emitting device using the organic substance which emits light by current. 

laim 33] It has the scanning-line drive circuit where the perpendicular clock for choosing the above-mentioned 
inning line one by one is inputted, the above-mentioned control means It has the control circuit which chooses the 
ntrol line which the predetermined perpendicular clock which carried out period delay was inputted, and formed the 
ove-mentioned perpendicular clock in the above-mentioned scanning line or this, and parallel, the above-mentioned 
inning line While being chosen one by one by the above-mentioned scanning-line drive circuit synchronizing with the 
ove-mentioned perpendicular clock and turning on the above-mentioned pixel Image display equipment according to 
dm 23 characterized by switching off this pixel through the above-mentioned control line within the above-mentioned 
scanning interval synchronizing with the perpendicular clock in which delay was carried out [ above-mentioned ] by 
s control circuit after this lighting. 

laim 34] It is image-display equipment according to claim 33 which has the data-line drive circuit which gives 
ghtness information to the above-mentioned data line, and is characterized by to connect the output of the above- 
mtioned control circuit to one input terminal of the AND circuit connected to the input terminal of another side of the 
ove-mentioned OR circuit while the output of the above-mentioned scanning-line drive circuit is connected to one 
>ut terminal of the OR circuit by which the output terminal was connected to the above-mentioned scanning line, and 
be inputted the above-mentioned perpendicular clock into the input terminal of another side of this AND circuit, 
laim 35] In the drive method of the image display equipment which turns on a pixel according to brightness 
brmation within the 1 scanning cycle period when the second new brightness information is written in after the first 
ghtness information is written in a pixel The procedure which chooses each pixel in a predetermined scanning cycle 
ough the scanning line, Through the data line formed in the direction which intersects perpendicularly with this 
inning line by the procedure of giving the brightness information for turning on the above-mentioned pixel, the 
jcedure of incorporating the above-mentioned brightness information to a pixel by the first active element controlled 
the above-mentioned scanning line, and the second active element The drive method of the image display equipment 
aracterized by performing the procedure which converts the above-mentioned brightness information into the 
jctrical signal used for the drive of the above-mentioned pixel, and the control-procedure stage which changes the 
ove-mentioned pixel into a putting-out-lights state from a lighting state within the above-mentioned 1 scanning cycle 
riod. 

laim 36] The above-mentioned control procedure is the drive method of the image display equipment according to 
dm 35 characterized by adjustable being possible in the time of a before [ from the above-mentioned lighting state / 
j above-mentioned lights-out ] within the above-mentioned 1 scanning cycle period. 

laim 37] It is the drive method of the image display equipment according to claim 35 which the insulated gate field 
ect transistor is used for the second active element of the above, performs the above-mentioned control procedure 
ing the third active element connected to the gate of this insulated gate field effect transistor, and is characterized by 
ntrolling this third active element by the above-mentioned scanning line and the control line prepared in abbreviation 
rallel. 

laim 38] This third active element is the drive method of the image display equipment according to claim 35 
aracterized by being controlled by the above-mentioned scanning line and the control line prepared in abbreviation 
rallel using the third active element by which the above-mentioned control procedure was prepared in the second 
live element of the above in series. 

laim 39] It is the drive method of the image display equipment according to claim 35 which, as for the above- 
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mtioned pixel, the above-mentioned light emitting device has the first and the second terminal including a light 
litting device, the second terminal of the above is connected to predetermined reference potential while the first 
minal of the above is connected to the second active element of the above, and is characterized by the above- 
sntioned control procedure making the above-mentioned light emitting device switch off by carrying out adjustable 
titrol of the above-mentioned reference potential. 

laim 40] The above-mentioned control procedure is the drive method of the image display equipment according to 
dm 35 characterized by switching off this pixel by carrying out the reselection of the above-mentioned scanning line 
thin the above-mentioned 1 scanning cycle period, and supplying to a pixel the brightness information which 
presses brightness zero from the above-mentioned data line, after the above-mentioned scanning line is chosen, 
laim 41] The above-mentioned control procedure is the drive method of the image display equipment according to 
dm 35 characterized by controlling the potential of the gate of the insulated gate field effect transistor which 
astitutes the second active element of the above, and switching off a pixel by controlling the potential of the other end 
this capacitative element including the capacitative element by which the end was connected to the gate of an 
ulated gate field effect transistor where each pixel constitutes this second active element. 

[aim 42] The above-mentioned control procedure is the drive method of the image display equipment according to 
im 35 characterized by switching off the above-mentioned pixel for every above-mentioned scanning line, 
[aim 43] It is the drive method of the image display equipment according to claim 35 which the above-mentioned 
:el has the light emitting device of blue, green, and red, and is characterized by the ability of the above-mentioned 
itrol procedure to switch off the light emitting device of this blue, green, and red in time to differ, 
laim 44] It is the drive method of the image display equipment according to claim 35 which converts the second 
ive element of the above into the current which uses brightness information for the drive of a pixel, and is 
iracterized by each pixel having a light emitting device using the organic substance which emits light by current, 
[aim 45] The scanning-line drive procedure which inputs the perpendicular clock for choosing the above-mentioned 
inning line one by one, The perpendicular clock with which predetermined carried out period delay of the above- 
ntioned perpendicular clock is inputted, and the control procedure which chooses the above-mentioned scanning line 
the control line prepared in parallel as having come is performed, the above-mentioned scanning line While being 
>sen one by one by the above-mentioned scanning-line drive procedure synchronizing with the above-mentioned 
pendicular clock and turning on the above-mentioned pixel The drive method of the image display equipment 
wording to claim 35 characterized by switching off this pixel through the above-mentioned scanning line or the control 
3 within the above-mentioned 1 scanning interval synchronizing with the perpendicular clock in which delay was 
ried out [ above-mentioned ] by this control procedure after this lighting. 

aim 46] The output of the above-mentioned scanning-line drive procedure is the drive method of the image-display 
lipment according to claim 45 characterized by to connect the output of the above-mentioned control procedure to 
5 input terminal of the AND circuit connected to the input terminal of another side of the above-mentioned OR 
:uit, and to be inputted the above-mentioned perpendicular clock into the input terminal of another side of this AND 
:uit while connecting with one input terminal of the OR circuit by which the output terminal was connected to the 
>ve-mentioned scanning line including the data-line drive procedure give brightness information to the above- 
ntioned data line. 
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iTAILED DESCRIPTION 



etailed Description of the Invention] 
)01] 

le technical field to which invention belongs] this invention relates to image display equipment equipped with the 
:el by which brightness is controlled by the signal. For example, it is related with the image display equipment 
aipped with the light emitting device by which brightness is controlled by current, such as an organic 
:ctroluminescence (EL) element, for every pixel. It is related with the so-called active-matrix type image display 
aipment with which the amount of current supplied to a light emitting device is controlled by active elements, such as 
insulated gate field effect transistor prepared in each pixel, in more detail. 
)02] 

escription of the Prior Art] A picture is displayed by arranging many pixels in in the shape of a matrix, and generally, 
itrolling optical intensity by active-matrix type image display equipment for every pixel according to the given 
ghtness information. When liquid crystal is used as an electrooptic material, the permeability of a pixel changes 
wording to the voltage written in each pixel. It is the same as that of the case where fundamental operation uses liquid 
'stal also with active-matrix type image display equipment using an organic electroluminescence material as an 
ctrooptic material. However, unlike a liquid crystal display, an organic EL display is the so-called spontaneous light 
>e which has a light emitting device in each pixel, and has an advantage, like needlessness and a speed of response 
/e a quick back light with the high visibility of a picture compared with a liquid crystal display. The brightness of 
:h light emitting device is controlled by the amount of current. That is, in that a light emitting device is a current drive 
ie or a current control type, a liquid crystal display etc. is large and it differs. 

)03] A passive matrix and an active matrix are possible also for an organic EL display as the drive method like a 
uid crystal display. Although structure of the former is simple, since realization of a large-sized and high definition 
play is difficult, development of an active matrix is performed briskly. An active matrix is controlled by the active 
ment (generally it may call the TFT which is a kind of an insulated gate field effect transistor, and Following TFT) 
dch prepared the current which flows to the light emitting device prepared in each pixel in the interior of a pixel. The 
;anic EL display of this active matrix is indicated by JP,8-234683,A, and shows the equal circuit for 1 pixel to 
iwing 10 . Pixel PXL consists of a light emitting device OLED, first TFT TFT1, second TFT TFT2, and retention 
iume Cs. A light emitting device is an organic electroluminescence (EL) element. Since an organic EL element has a 
tifying action in many cases, it may be called OLED (organic light emitting diode), and uses the sign of diode as a 
ht emitting device OLED drawing. However, a light emitting device is not necessarily restricted to OLED, and 
ghtness should just be controlled by the amount of current which flows for an element. Moreover, a rectifying action 
lot necessarily required of a light emitting device. In the example of illustration, the source S of TFT2 is made into a 
erence potential (grounding potential), and while the anode A of a light emitting device OLED (anode plate) is 
inected to Vdd (power supply potential), Cathode K (cathode) is connected to the drain D of TFT2. On the other 
id, the gate G of TFT1 is connected to the scanning line X, Source S is connected to data-line Y, and Drain D is 
inected to the gate G of retention volume Cs and TFT2. 

)04] In order to operate PXL, first, the scanning line X is made into a selection state, if the data potential Vdata which 
jresses brightness information to data-line Y is impressed, TFT1 flows, retention volume Cs charges or discharges, 
i the gate potential of TFT2 is in agreement with the data potential Vdata. If the scanning line X is made into the state 
•ere it does not choose, TFT1 is turned off [ it ], and although TFT2 is electrically separated from data-line Y, the gate 
tential of TFT2 will be stably held with retention volume Cs. The current which flows to a light emitting device 
,ED through TFT2 serves as a value according to the gate / voltage Vgs between the sources of TFT2, and a light 
jtting device OLED continues emitting light by the brightness according to the amount of current supplied from 
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005] On these specifications, operation of choosing the scanning line X and telling the potential of data-line Y to the 
ierior of a pixel is called "writing" below. Now, when the current which flows between the drain/source of TFT2 is set 
Ids, this is drive current which flows to OLED. Ids is expressed with the following formulas when TFT2 shall operate 
the saturation region. 

5= (1/2) and mu-Cox -(W/L)- (Vgs-Vth) 2 = (1/2) and mu-Cox -(W/L) -(Vdata-Vth) 2 - (1) 

>x is the gate capacitance of the unit-area neighborhood, and is given by the following formulas here. 

>x=epsilon 0 and epsilonr/d — (2) 

h shows the threshold of TFT2 among a formula (1) and (2), mu shows the mobility of a carrier, W shows channel 
dth, L shows channel length, epsilon 0 shows the dielectric constant of vacuum, epsilonr shows the specific inductive 
parity of a gate insulator layer, and d is the thickness of a gate insulator layer. 

306] According to the formula (1), Ids can be controlled by the potential Vdata written in Pixel PXL, and the 
ghtness of a light emitting device OLED can be controlled by it as a result. Here, the reason for operating TFT2 by 
j saturation region is as follows. That is, it is because the current Ids of the specified quantity can be passed to OLED 
sn if it changes Vds by property dispersion of OLED, since Ids is controlled only by Vgs in a saturation region and it 
lot dependent on a drain / voltage Vds between the sources. 

)07] As mentioned above, once it writes in Vdata, by the circuitry of the pixel PXL shown in dr aw ing 10 , OLED will 
atinue luminescence by fixed brightness between 1 scanning cycles (one frame) until it is rewritten next. If a majority 
such pixels PXL are arranged in the shape of a matrix like drawing 1 1 , active-matrix type image display equipment 
i be constituted. As shown in drawing 1 1 , the scanning line XI for conventional image display equipment choosing 
eel PXL in a predetermined scanning cycle (for example, frame period according to NTSC specification) or XN, and 
:a-line Y that gives the brightness information (data potential Vdata) for driving Pixel PXL are arranged in the shape 
a matrix. While the scanning line XI or XN is connected to the scanning-line drive circuit 21, data-line Y is 
inected to the data-line drive circuit 22. A desired picture can be displayed by repeating the writing of data-line Y to 
ata by the data-line drive circuit 22, choosing the scanning line XI or XN one by one by the scanning-line drive 
cuit 21 . In simple matrix type image display equipment, in the active-matrix type image display equipment shown in 
iwingJl to emitting light only at the moment of being chosen, in order that the light emitting device of each pixel 
L may continue luminescence also for after a write-in end, the light emitting device contained in each pixel PXL is 
npared with a simple matrix type, are points - the peak brightness (peak current) of a light emitting device can be 
/ered — and becomes advantageous on a high definition, especially large-sized display. 

108] Drawin g 12 is the representative circuit schematic showing other examples of the conventional pixel structure, 
es a corresponding reference number to the previous conventional example shown in drawing 10 , and a 
responding portion, and makes an understanding easy. The previous conventional example is using the P channel 
e field-effect transistor in this conventional example to having used the N channel type field-effect transistor as TFT1 
I TFT2. Therefore, contrary to the circuitry of drawing 10 , the cathode K of OLED connected with Vdd of a negative 
ential, and Anode A has connected with the drain D of TFT2. 

•09] I>awing J3 expresses typically the cross-section structure of the pixel PXL shown in drawing 12 . However, in 
er to make illustration easy, only OLED and TFT2 are expressed. OLED piles up a transparent electrode 10, the 
;anic EL layer 11, and a metal electrode 12 in order. It has dissociated for every pixel, and a transparent electrode 10 
ctions as an anode A of OLED, for example, consists of transparent electric conduction films, such as ITO. Common 
inection of the metal electrode 12 is made between pixels, and it functions as a cathode K of OLED. That is, common 
inection of the metal electrode 12 is made at the predetermined power supply potential Vdd. The organic EL layer 1 1 
yes as a bipolar membrane which piled up for example, the electron hole transporting bed and the electronic 
isporting bed. For example, the vacuum evaporationo of the Diamyne is carried out as an electron hole transporting 
I on the transparent electrode 10 which functions as an anode A (hole-injection electrode), the vacuum evaporationo 
^lq3 is carried out as an electronic transporting bed on it, and the metal electrode 12 which functions as a cathode K 
;ctron-injection electrode) on it further is formed. In addition, Alq3 is 8-hydroxy. quinoline aluminum is expressed. 
ED which has such a laminated structure is only an example. If the voltage (about 10V) of the forward direction is 
>ressed between the anode/cathode of OLED which has this composition, pouring of carriers, such as an electron and 
electron hole, will take place, and luminescence will be observed. Operation of OLED is considered to be 
linescence by the exciton formed from the electron hole poured in from the electron hole transporting bed, and the 
:tron poured in from the electronic transporting bed. 

10] On the other hand, TFT2 consists of the gate electrode 2 formed on the substrate 1 which consists of glass etc., a 
i insulator layer 3 put on the upper surface, and a semiconductor thin film 4 piled up above the gate electrode 2 
>ugh this gate insulator layer 3. This semiconductor thin film 4 consists for example, of a polycrystal silicon thin 
i. TFT2 is equipped with Source S, Channel Ch, and Drain D used as the path of the current supplied to OLED. 
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lannel Ch is exactly located in right above [ of the gate electrode 2 ]. TFT2 of this bottom gate structure is covered 
- th the layer insulation film 5, and the source electrode 6 and the drain electrode 7 are formed on it. On these, OLED 
mtioned above through another layer insulation film 9 is formed. 
311] 

roblem(s) to be Solved by the Invention] The first technical problem which should be solved when the active-matrix 
)e ElectroLuminescent Display mentioned above is constituted has the small design flexibility of TFT2 which is the 
Live element which controls the amount of current which flows to OLED, and the practical design doubled with the 
eel size becomes difficult depending on the case. Moreover, the second technical problem which should be solved is 
it it is difficult to adjust the display brightness of the whole screen free. It explains mentioning a design parameter 
ncrete about the conventional example which showed these technical problems to drawing 10 or 13. 1000 and a pixel 
:e in the typical example of a design S=200micrometerx200micrometer, [ a screen size ] [ the number of 20cmx20cm 
d lines (scanning-line number) ] [ the number of 1000 and trains (number of the data line) ] The efficiency of Bp=200 
/m2 and a light emitting device E=10 cd/A, [ peak brightness ] epsilonr=3.9 and carrier mobility mu= 100cm2 / V-s, 
be thickness of the gate insulator layer of TFT2 ] [ the specific inductive capacity of d= lOOnm and a gate insulator 
/er ] The peak current per pixel is [ the peak value of Ip=Bp/ExS=0.8microA and |Vgs-Vth| (driver voltage) ] pinch- 
f-voltage=5V. In order to supply the peak current Ip in such an example of a design, as an example of a design of 
«T2, it is as follows from the formula (1) mentioned above and (2). 

tannel width: W= 5 micrometers Channel length: L={W-/(2, Ip)} and 2 = 270 micrometers (3) of mu-Cox-pinch off 
ltage 

312] I hear that channel-length L given by the formula (3) is the size which is equal to pixel size 
=200micrometerx200micrometer), or exceeds ******, and all that matters first here has it. As shown in a formula (3), 
* peak current Ip is in inverse proportion to channel-length L. In the above-mentioned example, in order to hold down 
* peak current Ip to about [ required for operation / sufficient / 0.8micro ] A, you have to lengthen channel-length L to 
0 micrometers. Now, since the occupancy area of TFT2 in a pixel becomes large and a result which narrows a 
ninescence field is brought, it is not not only desirable, but detailed-ization of a pixel becomes difficult. When the 
rameter of the brightness (peak current) and the semiconductor process that an essential problem is required etc. is 
/en, I hear that there is not most design flexibility of TFT2, and there is. That is, in order to make channel-length L 
tall in the above-mentioned example, it is possible to make channel width W small first so that clearly from a formula 
I. However, it is difficult for a limitation to be in detailed-ization of process top channel width W, and to make it 
tailed in the present TFT process more sharply than an above grade. As an option, it is possible to make small peak 
lue pinch off voltage of driver voltage. However, in order to perform gradation control in that case, it will be 
cessary to control the luminescence intensity of OLED by very small driver voltage width of face. For example, if it is 
ing to control luminescence intensity by 64 gradation in the case of pinch-off-voltage=5V, the voltage step per one 
idation will be set to 5V / about 64= 80mV on an average. Making this still smaller brings a result in which the 
;play quality of a picture is influenced by dispersion in few noises and TFT properties. Therefore, there is a limitation 
;o in making small peak value pinch off voltage of driver voltage. It is possible to set process parameters, such as the 
trier mobility mu which appears in a formula (3), as a suitable value as another solution. However, generally it is 
Bcult to control a process parameter with a sufficient precision to a convenient value, and it is not economically 
ilistic to build a manufacture process according to the specification of the image display equipment which it is going 
design primarily at all. Thus, in the conventional active-matrix type ElectroLuminescent Display, the flexibility of a 
eel design is scarce and it is difficult to perform a practical design. 

)13] Although the first trouble mentioned above is related, it is difficult as the second trouble to control the display 
ghtness of the whole screen by the active-matrix type ElectroLuminescent Display arbitrarily. Generally, that the 
iplay brightness of the whole screen can be adjusted free in image display equipments, such as television, are the 
luirements which cannot be lacked practically. For example, when making screen intensity high when the 
cumference uses image display equipment under a bright situation, and using image display equipment under a 
nversely dark situation, it is natural to stop screen intensity low. Regulation of such screen intensity is easily 
ilizable by changing the power of a back light in a liquid crystal display. Moreover, in a simple matrix type 
sctroLuminescent Display, screen intensity can be adjusted comparatively easily by adjusting the drive current at the 
le of the address. 

314] However, in an organic active-matrix type display, it is difficult to adjust the display brightness as the whole 
;een arbitrarily. As mentioned above, display brightness is proportional to the peak current Ip, and Ip is in inverse 
^portion to channel-length L of TFT2. Therefore, although what is necessary is just to enlarge channel-length L in 
ier to lower display brightness, this cannot serve as a means by which a user chooses display brightness arbitrarily. As 
ealizable method, in order to lower brightness, it is possible to make small peak value pinch off voltage of driver 
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itage. However, if pinch off voltage is lowered, degradation of quality of image will be caused by causes, such as a 
ise. Conversely, even if it is going to enlarge peak value pinch off voltage of driver voltage, it cannot be 
sremphasized that there is an upper limit by pressure-proofing of TFT2 etc. to raise brightness. 
>15] 

eans for Solving the Problem] in view of the technical problem of a Prior art mentioned above, the image display 
lipment which this invention increases the design flexibility of the active element inside a pixel, and a good design is 
ig down possible, and can adjust screen intensity free and simple with **** is offered — it aims at things The 
lowing meanses were provided in order to attain this purpose. The scanning line for choosing a pixel in a 
determined scanning cycle and the data line which gives the brightness information for driving a pixel are arranged 
he shape of a matrix, namely, each pixel The first active element which has the function which writes the brightness 
ormation which was controlled by the scanning line with the light emitting device from which brightness changes 
h the amounts of current supplied, and was given from the data line in a pixel, The second active element which has 
function which controls the amount of current supplied to this light emitting device according to this ****** rare 
******** i s included, the writing of the brightness information to each pixel It is carried out by impressing the 
ctrical signal according to brightness information to the data line, where the scanning line is chosen. In the image 
play equipment which can maintain lighting by the brightness according to the brightness information by which the 
ghtness information written in each pixel was held at each pixel after the scanning line was un-choosing, and the light 
itting device of each pixel was held After having the control means which switch off compulsorily at least the light 
itting device of each pixel connected to the same scanning line per scanning line and writing brightness information 
sach pixel, while being the 1 scanning cycle in which brightness information new next is written, it is characterized 
changing a light emitting device into a putting-out-lights state from a lighting state. 

1 16] Preferably, the aforementioned control means can adjust the time of switching a light emitting device to a 
ting-out-lights state from a lighting state, while being the 1 scanning cycle in which brightness information new next 
vritten, after brightness information is written in each pixel. With 1 operation gestalt, the gate potential of this second 
ive element is controlled with the control signal given to this third active element including the third active element 
inected to the gate of this second active element that consists of an insulated gate field effect transistor, the 
rementioned control means can switch off this light emitting device, and this control signal is given to the third 
ive element contained in each pixel on the same scanning line through each scanning line and the halt control line 
pared in parallel. With other operation gestalten, the aforementioned control means can intercept the current which 
ws to this light emitting device according to the control signal given to this third active element including the third 
ive element connected to this light emitting device and the serial, and this control signal is given to the third active 
ment contained in each pixel on the same scanning line through each scanning line and the halt control line prepared 
parallel. With another operation gestalt, between the scanning lines, each light emitting device consists of a one 
ninal pair network element which has rectification, one terminal is connected to the second corresponding active 
ment, common connection of the other-end child is made in each pixel on the same scanning line, and it dissociates 
ztrically, and the aforementioned control means control the potential of the other-end child by whom common 
inection of the two terminal each element was made, and switch off a two terminal each element. Furthermore, with 
>ther operation gestalt, after brightness information is written in each pixel, while being the 1 scanning cycle in which 
ghtness information new next is written, the aforementioned control means write in the information which chooses 
scanning line again and expresses brightness zero to each pixel from the data line, and switch off the light emitting 
ace of each pixel. Furthermore, including the capacitative element by which the end was connected io the gate of the 
ulated gate field effect transistor which constitutes the second active element to which each pixel controls the amount 
;urrent which flows to this light emitting device by another operation gestalt, by controlling the potential of the other 
I of this capacitative element, the aforementioned control means control the potential of the gate of the insulated gate 
d effect transistor which constitutes the second active element of the above, and switch off this light emitting device, 
thermore, the aforementioned control means control at least a lighting [ of the light emitting device contained in each 
el ], and putting-out-lights time by another operation gestalt per scanning line within the back 1 scanning cycle by 
ich brightness information was written in each pixel. Furthermore, with another operation gestalt, while connecting 
h pixel of red, green, and blue to the same scanning line in common, the aforementioned control means switch off 
, green, and the light emitting device contained in each blue pixel, when separate. In addition, the aforementioned 
it emitting device is organic electroluminescent element preferably. 

17] In the image display equipment with which this invention turns on a pixel according to brightness information 
hin the 1 scanning cycle period when the second new brightness information is written in again after the first 
ghtness information is written in a pixel The data line which gives the brightness information for being formed in the 
nning line which chooses each pixel in a predetermined scanning cycle, and the direction which intersects 
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rpendicularly with this scanning line, and turning on the above-mentioned pixel, The first active element which is 
atrolled by the above-mentioned scanning line and incorporates the above-mentioned brightness information, It is 
aracterized by having the second active element which converts the above-mentioned brightness information into the 
;ctrical signal used for the drive of the above-mentioned pixel, and having the control means which change the above- 
jntioned pixel into a putting-out-lights state from a lighting state within the above-mentioned 1 scanning cycle period, 
rferably, adjustable is possible for the above-mentioned control means within the above-mentioned 1 scanning cycle 
riod in the time of a before [ from the above-mentioned lighting state / the above-mentioned lights-out ]. Moreover, 
; second active element of the above is an insulated gate field effect transistor, the above-mentioned control means 
ve the third active element connected to the gate of this insulated gate field effect transistor, and this third active 
ment is controlled by the above-mentioned scanning line and the control line prepared in abbreviation parallel. 
)reover, the above-mentioned control means have the third active element prepared in the second active element of 
! above in series, and this third active element is controlled by the above-mentioned scanning line and the control line 
spared in abbreviation parallel. Moreover, as for the above-mentioned pixel, the above-mentioned light emitting 
rice has the first and the second terminal including a light emitting device, while the first terminal of the above is 
inected to the second active element of the above, the second terminal of the above is connected to predetermined 
erence potential, and the above-mentioned control means make the above-mentioned light emitting device switch off 
carrying out adjustable control of the above-mentioned reference potential. Moreover, the above-mentioned control 
;ans switch off this pixel by carrying out the reselection of the above-mentioned scanning line within the above- 
:ntioned 1 scanning cycle period, and supplying to a pixel the brightness information which expresses brightness zero 
m the above-mentioned data line, after the above-mentioned scanning line is chosen. Moreover, including the 
)acitative element by which the end was connected to the gate of an insulated gate field effect transistor where each 
:el constitutes this second active element, by controlling the potential of the other end of this capacitative element, the 
yve-mentioned control means control the potential of the gate of the insulated gate field effect transistor which 
istitutes the second active element of the above, and switch off a pixel. Moreover, the above-mentioned control 
:ans switch off the above-mentioned pixel for every above-mentioned scanning line. Moreover, the above-mentioned 
:el has the light emitting device of blue, green, and red, and the above-mentioned control means can switch off the 
ht emitting device of this blue, green, and red in time to differ. Moreover, the second active element of the above is 
lverted into the current which uses brightness information for the drive of a pixel, and each pixel has a light emitting 
/ice using the organic substance which emits light by current. Moreover, the scanning-line drive circuit where the 
pendicular clock for choosing the above-mentioned scanning line one by one is inputted, It has the control circuit 
ich chooses the control line which the predetermined perpendicular clock which carried out period delay was 
aitted, and formed the above-mentioned perpendicular clock in the above-mentioned scanning line or this, and 
•allel. the above-mentioned scanning line While being chosen one by one by the above-mentioned scanning-line drive 
suit synchronizing with the above-mentioned perpendicular clock and turning on the above-mentioned pixel, 
ichronizing with the perpendicular clock in which delay was carried out [ above-mentioned ] by this control circuit, 
s pixel is switched off through the above-mentioned scanning line or the control line after this lighting within the 
>ve-mentioned 1 scanning interval. Furthermore, it has the data-line drive circuit which gives brightness information 
lie above-mentioned data line, and while the output of the above-mentioned scanning-line drive circuit is connected 
me input terminal of the OR circuit by which the output terminal was connected to the above-mentioned scanning 
2, the output of the above-mentioned control circuit is connected to one input terminal of the AND circuit connected 
he input terminal of another side of the above-mentioned OR circuit, and the above-mentioned perpendicular clock is 
■utted into the input terminal of another side of this AND circuit. 

►18] According to this invention, after writing brightness information in each pixel per scanning line, before newly 
iting in the brightness information of the following scanning-line cycle (frame), image display equipment bundles up 
light emitting device contained in each pixel per scanning line, and is switched off. According to this, time until it 
s out the light from lighting of the write-in late-coming light-corpuscle child of brightness information can be 
usted. That is, the luminescence time in a 1 scanning cycle can be adjusted comparatively (duty). It is equivalent to 
elation of luminescence time (duty) adjusting the peak current Ip of each light emitting device in equivalent, 
srefore, it is possible by adjusting duty to adjust display brightness simple and free. Furthermore, an important point 
i enlarge Ip in equivalent by setting up duty appropriately. For example, if duty is made into 1/10, brightness 
rival ent as for 10 times will be obtained in Ip. If Ip is increased 10 times, channel-length L of TFT can be made into 
0. Thus, it enables the design flexibility of TFT contained in a pixel by choosing duty suitably to perform increase 
I a practical design. 
•19] 

nbodiments of the Invention] With reference to a drawing, the gestalt of operation of this invention is explained in 
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ail below. Drawing 1 expresses an example of the first operation gestalt of the image display equipment concerning 
5-invention, and is a representative circuit schematic for 1 pixel. In addition, a corresponding reference number is 
en to the conventional pixel structure shown in drawin g 10 , and a corresponding portion, and an understanding is 
de easy. Data-line Y which gives the brightness information for driving the scanning line X and Pixel PXL for this 
age display equipment choosing Pixel PXL in a predetermined scanning cycle (frame) is arranged in the shape of a 
trix so that it may illustrate. The pixel PXL formed in the intersection of the scanning line X and data-line Y contains 
sntion volume Cs with TFT1 which is a light emitting device OLED and the first active element, and TFT2 which is 
: second active element. Brightness changes with the amounts of current to which a light emitting device OLED is 
>plied. TFT1 writes the brightness information which was controlled by the scanning line X and given from data-line 
n the retention volume Cs contained in Pixel PXL. TFT2 controls the amount of current supplied to a light emitting 
/ice OLED according to the brightness information written in Cs. The writing of the brightness information to PXL is 
Jie state where the scanning line X was chosen, and is performed by impressing the electrical signal (data potential 
ata) according to brightness information to data-line Y. The brightness information written in Pixel PXL is held at 
sntion volume Cs, after the scanning line X is un-choosing, and a light emitting device OLED can maintain lighting 
the brightness according to the held brightness information. It has the control means which switch off compulsorily 
east the light emitting device OLED of each pixel PXL connected to the same scanning line X as a feature matter of 
s invention per scanning line, and after brightness information is written in each pixel PXL, while being the 1 
inning cycle in which brightness information new next is written, a light emitting device is changed into a putting- 
:-lights state from a lighting state. It is possible for control means to control the gate potential of TFT2 by this 
sration gestalt with the control signal given to the gate G of TFT3 including TFT3 (the third active element) 
uiected to the gate G of TFT2, and to switch off OLED. This control signal is given to TFT3 contained in each pixel 
L on the scanning line which corresponds through the scanning line X and the halt control line Z prepared in parallel, 
making TFT3 into an ON state according to a control signal, retention volume Cs discharges, Vgs of TFT2 is set to 
, and the current which flows to OLED can be intercepted. Common connection of the gate G of TFT3 is made, and 
an perform luminescence halt control to the halt control line Z corresponding to the scanning line X per halt control- 
sZ. 

\20] Drawing 2 is the circuit diagram showing the whole image display equipment composition which arranged on 
matrix PXL shown in drawing 1 . The scanning lines XI, X2, XN are arranged by behavior, and data-line Y is 
anged by the seriate so that it may illustrate. Pixel PXL is formed in the intersection of each scanning line X and data- 
s Y. Moreover, the halt control lines Zl, Z2, --, ZN are formed in the scanning lines XI, X2, --, XN and parallel. The 
lining line X is connected to the scanning-line drive circuit 21. The scanning-line drive circuit 21 contains the shift 
^ster, and chooses the scanning lines XI, X2, --, XN one by one within a 1 scanning cycle by transmitting the 
pendicular start pulse VSP 1 one by one synchronizing with the perpendicular clock VCK. On the other hand, the 
t control line Z is connected to the halt control-line drive circuit 23. This drive circuit 23 also contains the shift 
ister, and a control signal is outputted to the halt control line Z by transmitting the perpendicular start pulse VSP 2 
2 by one synchronizing with VCK. In addition, as for VSP2, delay processing only of the predetermined time is 
ried out by the delay circuit 24 from VSP1 . It connects with the data-line drive circuit 22, and data-line Y outputs the 
ctrical signal corresponding to brightness information to each data-line Y synchronizing with line sequential scanning 
the scanning line X. In this case, the data-line drive circuit 22 performs the so-called line sequential drive, and supply 
electrical signal all at once to the line of the selected pixel. Or the data-line drive circuit 22 may perform the so-called 
: order following drive, and may supply an electrical signal one by one to the line of the selected pixel. Anyway, this 
ention includes both of the dot order following drive as the line sequential drive. 

121] Drawin g 3 is a timing chart with which explanation of the image display equipment concerning the first 

oration form of this invention shown in drawing 2 of operation is presented. First, the perpendicular start pulse VSP 1 

nputted into the scanning-line drive circuit 21 and a delay circuit 24. After the scanning-line drive circuit 21 receives 

input of VSP1, synchronizing with the perpendicular clock VCK, the scanning lines XI, X2, — , XN are chosen one 
one, and brightness information is written in Pixel PXL per scanning line. Each pixel PXL starts luminescence by the 
msity according to the written-in brightness information. VSP1 is delayed by the delay circuit 24, and is inputted into 

halt control-line drive circuit 23 as VSP2. After the halt control-line drive circuit 23 receives VSP2, it chooses the 
t control lines Zl, Z2, --, ZN one by one synchronizing with the perpendicular clock VCK, and luminescence stops it 
• scanning line. 

>22] According to the first operation form shown in drawing 1 or drawing 3 , it is a part for the time delay set up in 
leral by the delay circuit 24 that each pixel PXL emits light after brightness information is written in until 
ainescence stops with a luminescence halt control signal. If the time delay is set to tau and time of a 1 scanning cycle 
le frame) is set to T, tau/T will be served as in general, the time rate, i.e., the duty, to which the pixel is emitting light. 
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e time-average brightness of a light emitting device changes in proportion to this duty. Therefore, adjustable 
justment of the screen intensity of an ElectroLuminescent Display can be carried out in the simple and broad range by 
erating a delay circuit 24 and changing a time delay tau. 

)23] Furthermore, it enables control of brightness to perform the increase of the design flexibility of a pixel circuit, 
d a better design with a bird clapper easily. In the example of a pixel design of the conventional image display 
uipment shown in drawing 10 , the size of TFT2 was decided as follows. 

annel width: - W= 5 -micrometer channel-length: - L={W-/(2, Ip)} and 2 = 270 micrometers of mu-Cox-pinch off 
ltage, the size of such TFT2 corresponds, when the duty of a light emitting device is 1 On the other hand, with the 
age display equipment concerning this invention, as mentioned above, duty can be beforehand set as a desired value, 
r example, duty can be set to 0.1 . In this case, as an example of a design by this invention, the size of TFT2 shown in 
iwing 1 is reducible as follows. 

annel width: - W= 5 -micrometer channel-length: - the parameter of L= 270 micrometerx0.1= 27-micrometer others 
^supposes that it is the same as that of the conventional example shown in draw mgJO In this case, although the 
rrent which flows to OLED at the time of luminescence becomes 10 times according to a formula (1), since duty is set 
0.1, the drive current in a time average becomes the same as the conventional example. At an organic EL element, 
ice current and brightness are usually in proportionality, the luminescence brightness of a time average becomes 
uivalent by the conventional example and this invention. On the other hand, in the example of a design of this 
mention, channel-length L of TFT2 is sharply miniaturized with 1/10 of the conventional examples. Since the pulse 
ty factor of TFT2 in the interior of a pixel falls sharply and a large occupancy area (luminescence field) of an organic 
, element can be taken as a result by this, picture grace improves. Moreover, detailed-ization of a pixel also becomes 
ilizable easily. 

)24] Drawing 4 is the whole circuitry view showing an example of the second operation form of the image display 
uipment concerning this invention. A corresponding reference number is given to the first operation form shown in 
iwing 2 , and a corresponding portion, and an understanding is made easy. To the first operation form being image 
;play equipment of monochrome, this operation form is image display equipment of a color, and accumulation 
mation of the pixel PXL to which RGB three primary colors were assigned is carried out. With this operation form, 
lile connecting each pixel PXL of red, green, and blue to the same scanning line X in common, each pixel of red, 
^en, and blue is separately connected to the halt control lines ZR, ZG, and ZB. When separate, it enables it to switch 
f by this red, green, and the light emitting device contained in each blue pixel. Specifically corresponding to the pixel 
CL of RGB 3 color, three halt control-line drive circuits 23R, 23G, and 23B are formed separately. Moreover, 
responding to these halt control-line drive circuits 23R, 23G, and 23B, delay circuits 24R, 24G, and 24B are formed 
parately, respectively, therefore, RGB - separately, the time delay of VSP1 can be set up and VSP2R, VSP2G, and 
JP2B can be supplied to the corresponding halt control-line drive circuits 23R, 23G, and 23B A red pixel (R) is 
nnected to the halt control line ZR controlled by halt control-line drive circuit 23R, a green pixel (G) is connected to 
5 halt control line ZG controlled by halt control-line drive circuit 23G, and a blue pixel (B) is connected to the halt 
ntrol line ZB controlled by halt control-line drive circuit 23B. According to this composition, brightness can be 
justed for every color of RGB. Therefore, it is possible for chromaticity regulation of color picture display to become 
sy, and to take a color-balance simply by adjusting appropriately the time delay of delay circuits 24R, 24G, and 24B. 
tat is, it is possible to observe a screen, and to weaken a redness component by adjusting the time delay of delay 
cuit 24R, and making duty corresponding to red small relatively, when a redness component is too strong. 
325] Drawing 5 is the representative circuit schematic for 1 pixel showing an example of the third operation form of 
5 image display equipment concerning this invention, gives a corresponding reference number to the first operation 
rm shown in drawing 1 , and a corresponding portion, and makes an understanding easy. This operation form can 
:ercept the current which flows to a light emitting device OLED according to the control signal given to TFT3 
eluding TFT3 (the third active element) connected to the light emitting device OLED and the serial. A control signal 
given to the gate G of TFT3 contained in each pixel PXL on the same scanning line through the scanning line X and 
5 halt control line Z prepared in parallel. With this operation form, TFT3 is inserted between grounding potential and 
? T2, and the current which flows to OLED by control of the gate potential of TFT3 can be turned on / turned off. In 
dition, it is also possible to insert TFT3 between TFT2 and OLED or between OLED and Vdd. 

026] Drawing 6 is the representative circuit schematic for 1 pixel showing an example of the fourth operation form of 
5 image display equipment concerning this invention. A corresponding reference number is given to the conventional 
ample shown in drawing 10 , and a corresponding portion, and an understanding is made easy. With this operation 
rm, a light emitting device OLED consists of a one terminal pair network element which has rectification, one 
minal (cathode K) is connected to TFT2, and the other-end child (anode A) is connected to the halt control line Z. At 
ch pixel on the same scanning line, common connection of the anode A of a one terminal pair network element is 
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ide at the halt control line Z, and it dissociates electrically between the different scanning lines, in this case, the 
tential of the other-end child (anode A) by whom common connection of the one terminal pair network element was 
ide — the halt control line Z — controlling — every — OLED is switched off However, the anode A of OLED is not 
nnected to Vdd of fixed potential like before, but the potential is controlled from the exterior through the halt control 
e Z. Although a sufficiently high value, then the current controlled by TFT2 by OLED flow anode potential, since 
^ED has rectification with a one terminal pair network element, it can turn off the current which flows to OLED by 
iking anode potential into sufficiently low potential (for example, grounding potential). 

)27] Drawing 7 is a timing chart which shows the example of control of the fourth operation gestalt shown in drawing 
The 1 scanning cycle (one frame) is expressed with T. In the write-in period (radiographic) located in the head of the 
scanning cycle T, brightness information to all pixels is written in by line sequential. That is, in this example, 
ghtness information is written in all pixels at high speed using a part of 1 scanning cycle. After writing is completed, 
5 halt control lines Z are controlled all at once, and OLED contained in each pixel is turned on. Thereby, OLED of 
:h pixel starts luminescence according to the written-in brightness information, respectively. Progress of the after 
^determined time delay tau drops the anode A of all OLED(s) to grounding potential through all the halt control lines 
Thereby, luminescence is turned off [ it ]. The above control can adjust duty tau/T in all pixel units. In addition, this 
mention is not restricted to this and you may make it control ON/OFF of each pixel per scanning line at least. As 
;ntioned above, a lighting [ of the light emitting device contained in each pixel ] and putting-out-lights time is 
atrollable by this example of control per a screen unit or scanning line within the 1 more scanning cycle by which 
ghtness information was written in each pixel. 

)28] Drawin g 8 is the whole circuitry view showing an example of the fifth operation gestalt of the image display 
aipment concerning this invention, gives a corresponding reference number to the conventional example shown in 
iwing 1 1 , and a corresponding portion, and makes an understanding easy. This operation gestalt is performing duty 
itrol of each pixel PXL using the scanning line XI or XN, without preparing the special halt control line unlike a 
jvious operation gestalt. For this reason, control circuit 23' is prepared independently [ the scanning-line drive circuit 
]. Each output terminal of control circuit 23' is connected to corresponding one input terminal of each AND-gate 
cuit 28. The output terminal of each AND-gate circuit 28 is connected to each scanning lines XI, X2, — , XN through 
s input terminal of the OR-gate circuit 29 of the next step. VCK is supplied to the other-end child of each AND-gate 
cuit 28. In addition, each output terminal of the scanning-line drive circuit 21 is connected to each scanning lines XI, 
:, — , XN through the corresponding input terminal of another side of each OR-gate circuit 29. Moreover, VSP1 turns 

0 VSP2 through a delay circuit 24 like a previous operation gestalt, and is supplied to control circuit 23'. On the other 
id, each data-line Y is connected to the data-line drive circuit 22 through P channel type TFT26. VCK is supplied to 

: gate of TFT26. Moreover, the potential of each data-line Y is controllable also by N channel type TFT27. VCK is 
)plied also to the gate of TFT27. Thus, although the circumference circuitry of this image display equipment differs 
m the conventional example shown in drawing 1 1 , the circuitry of each pixel PXL is the same as the conventional 
:el circuitry shown in drawing 10 . By this composition, after brightness information is written in each pixel PXL, 
die being the 1 scanning cycle in which brightness information new next is written, control circuit 23 ! can write in the 
brmation which chooses the scanning line X again and expresses brightness 0 to each pixel PXL from data-line Y, 

1 can switch off the light emitting device OLED of each pixel PXL. 

)29] Drawing 9 is a timing chart with which explanation of the fifth operation gestalt shown in drawing 8 of operation 
presented. The perpendicular start pulse VSP 1 is inputted into the scanning-line drive circuit 21 and a delay circuit 24 
that it may illustrate. After the scanning-line drive circuit 21 accepts VSP1, it chooses the scanning lines XI, X2, — , 
J one by one synchronizing with the perpendicular clock VCK, and writes brightness information in each pixel PXL 
* scanning line. Each pixel starts luminescence by the intensity according to the written-in brightness information, 
wever, with this operation gestalt, by having formed TFT 26 and 27, each data-line Y becomes the potential (this 
imple grounding potential) which is equivalent to brightness 0 in the period of VCK=H (high-level), and original 
ghtness information is given in the period of VCK=L (low level). This relation gives L and H to the wave of VCK of 
twing 9 , gives hatching to the wave of the data line, and has expressed it to it typically. After VSP1 is delayed by the 
ay circuit 24, it is inputted into control circuit 23 1 as VSP2. The output is inputted into the AND-gate circuit 28 
lough control circuit 23 1 operates synchronizing with the perpendicular clock VCK after accepting VSP2. since VCK 
iimultaneously inputted into each AND-gate circuit 28 — the output of control circuit 23* — H (high-level) — and the 
inning line X is chosen at the time of VCK=H (high-level) Since the potential with which the period of VCK=H is 
livalent to brightness 0 at each data-line Y is given as mentioned above, luminescence stops the pixel connected to 
scanning line X chosen by control circuit 23' using the information equivalent to brightness 0. 

)30] Drawing 14 is the representative circuit schematic for 1 pixel showing an example of the sixth operation form of 
: image display equipment concerning this invention, gives a corresponding reference number to the first operation 
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rm shown in drawing 1 , and a corresponding portion, and makes an understanding easy. With each previous operation 
rm, although there are many things with the need of adding a transistor in order to switch off a pixel, this operation 
rm has an additional unnecessary transistor, and has more practical composition. The other-end child of the 
pacitative element Cs connected to the gate G of the transistor TFT 2 which controls the amount of current supplied to 
ight emitting device OLED is connected to the luminescence halt control line Z so that it may illustrate. The potential 
the luminescence stop line Z is lowered after a write-in end (example of this drawing). For example, the capacity of 
pacitative element Cs serves as change of the gate potential of the potential change 2 of the luminescence halt control 
e Z, i.e., TFT, when sufficiently large compared with the gate capacitance of TFT2 etc. Therefore, when maximum of 
j gate potential of TFT2 at the time of writing is set to Vgmax, by lowering the potential of the luminescence halt 
ntrol line Z more than Vgmax- Vth from the time of writing, gate potential of TFT2 can be made below into Vth, 
srefore a light emitting device OLED puts out the light. It is desirable to control by the big amplitude to a slight 
gree in consideration of the gate capacitance of TFT2 etc. in fact. 

)3 1] Drawing 15 is a timing chart with which explanation of the sixth operation form shown in drawing 14 of 
eration is presented. The halt control line is made into a high level in general simultaneously with scanning-line 
ection, and the period when a high level after a write-in end is maintained, and a light emitting device will be in a 
ninescence state by the brightness according to the written-in brightness information so that it may illustrate. If the 
It control line is made into a low before writing in new data with the following frame, a light emitting device will put 
t the light. 

)32] By the way, in CRT, the display image serves as a held type display principle which continues displaying the 
:ture between one frame on the active-matrix type display to brightness declining by musec order. When displaying 
5 animation for this reason, the pixel which met the profile of an animation shows the picture, until just before a frame 
itches, and this senses it as if the image was conjointly displayed as the after-image effect of human being's eyes 
o with the following frame. This is the cause of fundamental that the quality of image of the animation display in an 
ive-matrix type display becomes low as compared with CRT. As this solution, the drive method concerning this 
mention is effective, and the improvement of the quality of an animation can be aimed at by introducing the 
hnology of cutting off the after-image which switches off a pixel compulsorily and is felt by human being's eyes, 
ecifically, in an active-matrix type display, while displaying a picture in the first half of one frame, that method of 
itching off a picture which CRT brightness decreases is adopted like the second half of one frame. For the nature 
provement of an animation, the duty of per frame, lighting, and putting out lights is set up to about 50%. Furthermore, 
the high nature improvement of an animation, it is good to set up the duty of per frame, lighting, and putting out 
hts to 25% or less. 
)33] 

ffect of the Invention] Since luminescence of a pixel can be stopped according to this invention before the writing of 
! following frame is performed after brightness information is written in each pixel and luminescence begins as 
plained above, the luminescence time within one frame can be changed comparatively (duty), and it is possible for 
s to adjust the display brightness of a time average simple. Furthermore, since the flexibility which sets up suitably 
: amount of current which flows to a light emitting device at the time of luminescence arises keeping the display 
ghtness of a time average the same by the ability setting up duty freely, flexibility produces an important thing in the 
;ign of the active element which controls the amount of current which flows to a light emitting device. Consequently, 
»ecomes possible to design the image display equipment which can offer a more nearly high-definition picture, and 
: image display equipment of smaller pixel size. 
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itle of the Invention] Image display equipment 

lain/l]Vhe scanning line for choosing a pixel in a predetermined scanning cycle and the data line which gives the 
ghtness information for driving a pixel are arranged in the shape of a matrix. 

eh pixel contains the first active element which has the function which writes the brightness information which was 
ntrolled by the scanning line with the light emitting device from which brightness changes with the amounts of 
rrent supplied, and was given from the data line in a pixel, and the second active element which has the function 
lich controls the amount of current supplied to this light emitting device according to this ****** rare **********. 
ie writing of the brightness information to each pixel is in the state where the scanning line was chosen, and is 
rformed by impressing the electrical signal according to brightness information to the data line, 
the image display equipment which can maintain lighting by the brightness according to the brightness information 
which the brightness information written in each pixel was held at each pixel after the scanning line was un- 
oosing, and the light emitting device of each pixel was held 

lage display equipment characterized by controlling the time-average brightness of this light emitting device by 
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anging a light emitting device into a putting-out-lights state from a lighting state while being the 1 scanning cycle in 
rich brightness information new next is written, after having the control means which switch off compulsorily at least 
» light emitting device of each pixel connected to the same scanning line per scanning line and writing brightness 
x>rmation in each pixel. 

laim 2] The aforementioned control means are image display equipment according to claim 1 characterized by the 
ility to adjust the time of switching a light emitting device to a putting-out-lights state from a lighting state while 
ing the 1 scanning cycle in which brightness information new next is written, after brightness information is written in 
zh pixel. 

laim 3] The gate potential of this second active element is controlled by the control signal given to this third active 
;ment including the third active element connected to the gate of this second active element that consists of an 
iulated gate field effect transistor, and the aforementioned control means can switch off this light emitting device, 
is control signal is image display equipment according to claim 1 characterized by being given to the third active 
:ment contained in each pixel on the same scanning line through each scanning line and the halt control line prepared 
parallel. 

laim 4] The aforementioned control means can intercept the current which flows to this light emitting device 
wording to the control signal given to this third active element including the third active element connected to this 
ht emitting device and the serial. 

is control signal is image display equipment according to claim 1 characterized by being given to the third active 
rment contained in each pixel on the same scanning line through each scanning line and the halt control line prepared 
parallel. 

laim 5] Each light emitting device consists of a one terminal pair network element which has rectification, one 
minal is connected to the second corresponding active element, and common connection of the other-end child is 
ide in each pixel on the same scanning line, and it dissociates electrically between the scanning lines, 
e aforementioned control means are image display equipment according to claim 1 characterized by controlling the 
tential of the other-end child by whom common connection of the two terminal each element was made, and 
itching off a two terminal each element. 

laim 6] The aforementioned control means are image display equipment according to claim 1 characterized by writing 
the information which chooses the scanning line again and expresses brightness zero to each pixel from the data line, 
d switching off the light emitting device of each pixel while being the 1 scanning cycle in which brightness 
brmation new next is written, after brightness information is written in each pixel. 

laim 7] Each pixel contains the capacitative element by which the end was connected to the gate of the insulated gate 
Id effect transistor which constitutes the second active element which controls the amount of current which flows to 
s light emitting device. 

e aforementioned control means are image display equipment according to claim 1 characterized by controlling the 
tential of the gate of the insulated gate field effect transistor which constitutes the second active element of the above, 
d switching off this light emitting device by controlling the potential of the other end of this capacitative element, 
laim 8] The aforementioned control means are image display equipment according to claim 1 characterized by 
ntrolling at least a lighting [ of the light emitting device contained in each pixel ], and putting-out-lights time per 
inning line within the back 1 scanning cycle by which brightness information was written in each pixel, 
laim 9] It is image display equipment according to claim 1 characterized by the aforementioned control means 
itching off the light emitting device contained in each pixel of red, green, and blue when separate while connecting 
:h pixel of red, green, and blue to the same scanning line in common. 

laim 10] The aforementioned light emitting device is image display equipment according to claim 1 characterized by 
ing organic electroluminescent element. 

laim 11] The scanning line for choosing a pixel in a predetermined scanning cycle and the data line which gives the 
ghtness information for driving a pixel are arranged in the shape of a matrix. 

ch pixel is the drive method of the image display equipment containing the first active element which has the function 
lich writes the brightness information which was controlled by the scanning line with the light emitting device from 
lich brightness changes with the amounts of current supplied, and was given from the data line in a pixel, and the 
:ond active element which has the function which controls the amount of current supplied to this light emitting device 
wording to this ****** rare **********. 

e writing of the brightness information to each pixel is in the state where the scanning line was chosen, and is 
rformed by impressing the electrical signal according to brightness information to the data line, 
e brightness information written in each pixel is held at each pixel, after the scanning line is un-choosing, and the 
ht emitting device of each pixel maintains lighting by the brightness according to the held brightness information. 
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s drive method of the image display equipment characterized by controlling the time-average brightness of this light 
itting device by changing a light emitting device into a putting-out-lights state from a lighting state while being the 1 
lining cycle in which brightness information new next is written, after being able to switch off compulsorily at least 
light emitting device of each pixel connected to the same scanning line per scanning line and writing brightness 
brmation in each pixel. 

aim 12] The drive method of the image display equipment according to claim 1 1 characterized by the ability to adjust 
: time of switching a light emitting device to a putting-out-lights state from a lighting state while being the 1 scanning 
:le in which brightness information new next is written, after brightness information is written in each pixel, 
[aim 13] It is possible to connect the third active element to the gate of this second active element that consists of an 
ulated gate field effect transistor, to control the gate potential of this second active element by the control signal 
-en to this third active element, and to switch off this light emitting device. 

is control signal is the drive method of the image display equipment according to claim 1 1 characterized by giving 
: third active element contained in each pixel on the same scanning line through each scanning line and the halt 
itrol line prepared in parallel. 

[aim 14] It is possible to intercept the current which flows to this light emitting device according to the control signal 
ich connects the third active element to this light emitting device and a serial, and is given to this third active 
ment. 

is control signal is the drive method of the image display equipment according to claim 1 1 characterized by giving 
s third active element contained in each pixel on the same scanning line through each scanning line and the halt 
itrol line prepared in parallel. 

laim 15] Each light emitting device consists of a one terminal pair network element which has rectification, one 
minal is connected to the second corresponding active element, and common connection of the other-end child is 
ide in each pixel on the same scanning line, and it dissociates electrically between the scanning lines, 
e drive method of the image display equipment according to claim 1 1 characterized by controlling the potential of the 
ler-end child by whom common connection of the two terminal each element was made, and switching off a two 
minal each element. 

laim 16] The drive method of the image display equipment according to claim 1 1 characterized by writing in the 
brmation which chooses the scanning line again and expresses brightness zero to each pixel from the data line, and 
itching off the light emitting device of each pixel while being the 1 scanning cycle in which brightness information 
w next is written, after brightness information is written in each pixel. 

laim 17] Each pixel contains the capacitative element by which the end was connected to the gate of the insulated 

te field effect transistor which constitutes the second active element which controls the amount of current which flows 

this light emitting device. 

e drive method of the image display equipment according to claim 1 1 characterized by controlling the potential of the 
te of the insulated gate field effect transistor which constitutes the second active element of the above by controlling 
; potential of the other end of this capacitative element, and switching off this light emitting device, 
laim 18] The drive method of the image display equipment according to claim 1 1 characterized by controlling at least 
ighting [ of the light emitting device contained in each pixel ], and putting-out-lights time per scanning line within the 
ck 1 scanning cycle by which brightness information was written in each pixel. 

laim 19] The drive method of the image display equipment according to claim 1 1 characterized by switching off red, 
sen, and the light emitting device contained in each blue pixel when separate while connecting each pixel of red, 
sen, and blue to the same scanning line in common. 

laim 20] The aforementioned light emitting device is the drive method of the image display equipment according to 
dm 1 1 characterized by using organic electroluminescent element. 

laim 21] The scanning line for choosing a pixel in a predetermined scanning cycle and the data line which gives the 
ightness information for driving a pixel are arranged in the shape of a matrix. 

ich pixel contains the first active element which has the function which writes the brightness information which was 
ntrolled by the scanning line with the light emitting device from which brightness changes with the amounts of 
rrent supplied, and was given from the data line in a pixel, and the second active element which has the function 
lich controls the amount of current supplied to this light emitting device according to this ****** rare **********. 
le writing of the brightness information to each pixel is in the state where the scanning line was chosen, and is 
rformed by impressing the electrical signal according to brightness information to the data line, 
the image display equipment which can maintain lighting by the brightness according to the brightness information 
' which the brightness information written in each pixel was held at each pixel after the scanning line was un- 
oosing, and the light emitting device of each pixel was held 
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ter having the control means which switch off compulsorily the light emitting device of each pixel connected to each 
inning line and writing brightness information in each pixel, while being the 1 scanning cycle in which brightness 
brmation new next is written, it is image display equipment which controls the time-average brightness of this light 
dtting device by changing a light emitting device into a putting-out-lights state from a lighting state, 
s image display equipment characterized by the aforementioned control means switching off the light emitting device 
ntained in each pixel of red, green, and blue when separate while connecting each pixel of red, green, and blue to the 
ne scanning line in common. 

laim 22] The scanning line for choosing a pixel in a predetermined scanning cycle and the data line which gives the 
ghtness information for driving a pixel are arranged in the shape of a matrix. 

ch pixel is the drive method of the image display equipment containing the first active element which has the function 
rich writes the brightness information which was controlled by the scanning line with the light emitting device from 
rich brightness changes with the amounts of current supplied, and was given from the data line in a pixel, and the 
x>nd active element which has the function which controls the amount of current supplied to this light emitting device 
wording to this ****** rare **********. 

te writing of the brightness information to each pixel is in the state where the scanning line was chosen, and is 
rformed by impressing the electrical signal according to brightness information to the data line, 
■e brightness information written in each pixel is held at each pixel, after the scanning line is un-choosing, and the 
ht emitting device of each pixel maintains lighting by the brightness according to the held brightness information, 
ter being able to switch off compulsorily the light emitting device of each pixel connected to each scanning line and 
iting brightness information in each pixel, while being the 1 scanning cycle in which brightness information new next 
written, it is the drive method which controls the time-average brightness of this light emitting device by changing a 
ht emitting device into a putting-out-lights state from a lighting state. 

ie drive method of the image display equipment characterized by switching off red, green, and the light emitting 
vice contained in each blue pixel when separate while connecting each pixel of red, green, and blue to the same 
mning line in common. 

laim 23] In the image display equipment which turns on a pixel according to brightness information within the 1 
inning cycle period when the second new brightness information is written in after the first brightness information is 
itten in a pixel 

ie scanning line which chooses each pixel in a predetermined scanning cycle, 

ie data line which gives the brightness information for being formed in the direction which intersects perpendicularly 
til this scanning line, and turning on the above-mentioned pixel, 

ie first active element which is controlled by the above-mentioned scanning line and incorporates the above- 
sntioned brightness information, 

has the second active element which converts the above-mentioned brightness information into the electrical signal 
ed for the drive of the above-mentioned pixel. 

mtrol means which control the time-average brightness of this light emitting device by changing the above-mentioned 
*el into a putting-out-lights state from a lighting state within the above-mentioned 1 scanning cycle period 
lage display equipment characterized by ****(ing). 

laim 24] The above-mentioned control means are image display equipment according to claim 23 characterized by 
justable being possible in the time of a before [ from the above-mentioned lighting state / the above-mentioned lights- 
t ] within the above-mentioned 1 scanning cycle period. 

laim 25] The second active element of the above is an insulated gate field effect transistor. 

ie above-mentioned control means have the third active element connected to the gate of this insulated gate field 

feet transistor. 

ris third active element is image display equipment according to claim 23 characterized by being controlled by the 
ove-mentioned scanning line and the control line prepared in abbreviation parallel. 

laim 26] The above-mentioned control means have the third active element prepared in the second active element of 
5 above in series. 

ris third active element is image display equipment according to claim 23 characterized by being controlled by the 
ove-mentioned scanning line and the control line prepared in abbreviation parallel. 
!laim 27] The above-mentioned pixel contains a light emitting device. 

ie above-mentioned light emitting device has the first and the second terminal, and while the first terminal of the 
ove is connected to the second active element of the above, the second terminal of the above is connected to 
edetermined reference potential. 

ie above-mentioned control means are image display equipment according to claim 23 characterized by making the 
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ove-mentioned light emitting device switch off by carrying out adjustable control of the above-mentioned reference 
tential. 

laim 28] The above-mentioned control means are image display equipment according to claim 23 characterized by 
itching off this pixel by carrying out the reselection of the above-mentioned scanning line within the above- 
;ntioned 1 scanning cycle period, and supplying to a pixel the brightness information which expresses brightness zero 
»m the above-mentioned data line, after the above-mentioned scanning line is chosen. 

laim 29] Each pixel contains the capacitative element by which the end was connected to the gate of the insulated 
te field effect transistor which constitutes this second active element. 

e above-mentioned control means are image display equipment according to claim 23 characterized by controlling the 

tential of the gate of the insulated gate field effect transistor which constitutes the second active element of the above, 

i switching off a pixel by controlling the potential of the other end of this capacitative element. 

laim 30] The above-mentioned control means are image display equipment according to claim 23 characterized by 

itching off the above-mentioned pixel for every above-mentioned scanning line. 

[aim 31] The above-mentioned pixel has the light emitting device of blue, green, and red. 

e above-mentioned control means are this blue, green, and image display equipment according to claim 23 

aracterized by the ability to switch off a red light emitting device in time to differ. 

laim 32] The second active element of the above converts brightness information into the current used for the drive of 
dxel. 

ch pixel is image display equipment according to claim 23 characterized by having a light emitting device using the 
janic substance which emits light by current. 

[aim 33] It has the scanning-line drive circuit where the perpendicular clock for choosing the above-mentioned 
inning line one by one is inputted. 

e above-mentioned control means have the control circuit which chooses the control line which the predetermined 
rpendicular clock which carried out period delay was inputted, and formed the above-mentioned perpendicular clock 
the above-mentioned scanning line or this, and parallel. 

lile the above-mentioned scanning line is chosen one by one by the above-mentioned scanning-line drive circuit 
ichronizing with the above-mentioned perpendicular clock and turning on the above-mentioned pixel 
age display equipment according to claim 23 characterized by switching off this pixel through the above-mentioned 
itrol line within the above-mentioned 1 scanning interval synchronizing with the perpendicular clock in which delay 
s carried out [ above-mentioned ] by this control circuit after this lighting. 

laim 34] It has the data-line drive circuit which gives brightness information to the above-mentioned data line. 

lile the output of the above-mentioned scanning-line drive circuit is connected to one input terminal of the OR circuit 

which the output terminal was connected to the above-mentioned scanning line 

e output of the above-mentioned control circuit is connected to one input terminal of the AND circuit connected to 
} input terminal of another side of the above-mentioned OR circuit. 

age display equipment according to claim 33 characterized by inputting the above-mentioned perpendicular clock 
o the input terminal of another side of this AND circuit. 

laim 35] In the drive method of the image display equipment which turns on a pixel according to brightness 
brmation within the 1 scanning cycle period when the second new brightness information is written in after the first 
ghtness information is written in a pixel 

e procedure which chooses each pixel in a predetermined scanning cycle through the scanning line, 

e procedure of giving the brightness information for turning on the above-mentioned pixel through the data line 

med in the direction which intersects perpendicularly with this scanning line, 

e procedure of incorporating the above-mentioned brightness information to a pixel by the first active element 
itrolled by the above-mentioned scanning line, 

e procedure which converts the above-mentioned brightness information into the electrical signal used for the drive 
the above-mentioned pixel by the second active element, 

e drive method of the image display equipment characterized by performing the control procedure which controls the 
le-average brightness of this light emitting device by changing the above-mentioned pixel into a putting-out-lights 
te from a lighting state within the above-mentioned 1 scanning cycle period. 

laim 36] The above-mentioned control procedure is the drive method of the image display equipment according to 

im 35 characterized by adjustable being possible in the time of a before [ from the above-mentioned lighting state / 

•. above-mentioned lights-out ] within the above-mentioned 1 scanning cycle period. 

laim 37] The insulated gate field effect transistor is used for the second active element of the above. 

e above-mentioned control procedure is performed using the third active element connected to the gate of this 
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ulated gate field effect transistor. 

is third active element is the drive method of the image display equipment according to claim 35 characterized by 

ltrolling by the above-mentioned scanning line and the control line prepared in abbreviation parallel. 

aim 38] The third active element prepared in the second active element of the above in series is used for the above- 

ntioned control procedure. ... 

is third active element is the drive method of the image display equipment according to claim 35 characterized by 

ng controlled by the above-mentioned scanning line and the control line prepared in abbreviation parallel. 

aim 39] As for the above-mentioned pixel, the above-mentioned light emitting device has the first and the second 

minal including a light emitting device, and while the first terminal of the above is connected to the second active 

ment of the above, the second terminal of the above is connected to predetermined reference potential. 

e above-mentioned control procedure is the drive method of the image display equipment according to claim 35 

iracterized by making the above-mentioned light emitting device switch off by carrying out adjustable control of the 

) ve-mentioned reference potential . 

laim 40] The above-mentioned control procedure is the drive method of the image display equipment according to 
im 35 characterized by switching off this pixel by carrying out the reselection of the above-mentioned scanning line 
chin the above-mentioned 1 scanning cycle period, and supplying to a pixel the brightness information which 
Dresses brightness zero from the above-mentioned data line, after the above-mentioned scanning line is chosen, 
laim 41] Each pixel contains the capacitative element by which the end was connected to the gate of the insulated 
:e field effect transistor which constitutes this second active element. 

e above-mentioned control procedure is the drive method of the image display equipment according to claim 35 
iracterized by controlling the potential of the gate of the insulated gate field effect transistor which constitutes the 
xmd active element of the above, and switching off a pixel by controlling the potential of the other end of this 
jacitative element. 

[aim 42] The above-mentioned control procedure is the drive method of the image display equipment according to 

im 35 characterized by switching off the above-mentioned pixel for every above-mentioned scanning line. 

laim 43] The above-mentioned pixel has the light emitting device of blue, green, and red. 

e above-mentioned control procedure is the drive method of this blue, green, and the image display equipment 

wording to claim 35 characterized by the ability to switch off a red light emitting device in time to differ. 

laim 44] The second active element of the above converts brightness information into the current used for the drive of 

axel. 

ch pixel is the drive method of the image display equipment according to claim 35 characterized by having a light 
litting device using the organic substance which emits light by current. 

laim 45] The scanning-line drive procedure which inputs the perpendicular clock for choosing the above-mentioned 
inning line one by one, 

ie perpendicular clock with which predetermined carried out period delay of the above-mentioned perpendicular clock 
inputted, and the control procedure which chooses the above-mentioned scanning line or the control line prepared in 
rallel as having come is performed. 

hile the above-mentioned scanning line is chosen one by one by the above-mentioned scanning-line drive procedure 
nchronizing with the above-mentioned perpendicular clock and turning on the above-mentioned pixel 
ie drive method of the image display equipment according to claim 35 characterized by switching off this pixel 
ough the above-mentioned scanning line or the control line within the above-mentioned 1 scanning interval 
nchronizing with the perpendicular clock in which delay was carried out [ above-mentioned ] by this control 
Dcedure after this lighting. 

laim 46] The data-line drive procedure of giving brightness information to the above-mentioned data line is included, 
hile the output of the above-mentioned scanning-line drive procedure is connected to one input terminal of the OR 
•cuit by which the output terminal was connected to the above-mentioned scanning line 

te output of the above-mentioned control procedure is connected to one input terminal of the AND circuit connected 
the input terminal of another side of the above-mentioned OR circuit. 

ie drive method of the image display equipment according to claim 45 characterized by inputting the above-mentioned 
rpendicular clock into the input terminal of another side of this AND circuit. 
>etailed Description of the Invention] 

he technical field to which invention belongs] this invention relates to image display equipment equipped with the 
xel by which brightness is controlled by the signal. For example, it is related with the image display equipment 
uipped with the light emitting device by which brightness is controlled by current, such as an organic 
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jctroluminescence (EL) element, for every pixel. It is related with the so-called active-matrix type image display 
uipment with which the amount of current supplied to a light emitting device is controlled by active elements, such as 
insulated gate field effect transistor prepared in each pixel, in more detail. 
)02] 

escription of the Prior Art] A picture is displayed by arranging many pixels in in the shape of a matrix, and generally, 
ntrolling optical intensity by active-matrix type image display equipment for every pixel according to the given 
ghtness information. When liquid crystal is used as an electrooptic material, the permeability of a pixel changes 
wording to the voltage written in each pixel. It is the same as that of the case where fundamental operation uses liquid 
^stal also with active-matrix type image display equipment using an organic electroluminescence material as an 
jctrooptic material. However, unlike a liquid crystal display, an organic EL display is the so-called spontaneous light 
>e which has a light emitting device in each pixel, and has an advantage, like needlessness and a speed of response 
ve a quick back light with the high visibility of a picture compared with a liquid crystal display. The brightness of 
zh light emitting device is controlled by the amount of current. That is, in that a light emitting device is a current drive 
>e or a current control type, a liquid crystal display etc. is large and it differs. 

303] A passive matrix and an active matrix are possible also for an organic EL display as the drive method like a 
uid crystal display. Although structure of the former is simple, since realization of a large-sized and high definition 
jplay is difficult, development of an active matrix is performed briskly. An active matrix is controlled by the active 
sment (generally it may call the TFT which is a kind of an insulated gate field effect transistor, and Following TFT) 
lich prepared the current which flows to the light emitting device prepared in each pixel in the interior of a pixel. The 
*anic EL display of this active matrix is indicated by JP,8-234683,A, and shows the equal circuit for 1 pixel to 
awing 10. Pixel PXL consists of a light emitting device OLED, first TFT TFT1, second TFT TFT2, and retention 
lume Cs. A light emitting device is an organic electroluminescence (EL) element. Since an organic EL element has a 
:tifying action in many cases, it may be called OLED (organic light emitting diode), and uses the sign of diode as a 
Jit emitting device OLED drawing. However, a light emitting device is not necessarily restricted to OLED, and 
ightness should just be controlled by the amount of current which flows for an element. Moreover, a rectifying action 
not necessarily required of a light emitting device. In the example of illustration, the source S of TFT2 is made into a 
Terence potential (grounding potential), and while the anode A of a light emitting device OLED (anode plate) is 
nnected to Vdd (power supply potential), Cathode K (cathode) is connected to the drain D of TFT2. On the other 
nd, the gate G of TFT 1 is connected to the scanning line X, Source S is connected to data-line Y, and Drain D is 
nnected to the gate G of retention volume Cs and TFT2. 

D04] In order to operate PXL, first, the scanning line X is made into a selection state, if the data potential Vdata which 
presses brightness information to data-line Y is impressed, TFT1 flows, retention volume Cs charges or discharges, 
d the gate potential of TFT2 is in agreement with the data potential Vdata. If the scanning line X is made into the state 
lere it does not choose, TFT1 is turned off [ it ], and although TFT2 is electrically separated from data-line Y, the gate 
tential of TFT2 will be stably held with retention volume Cs. The current which flows to a light emitting device 
LED through TFT2 serves as a value according to the gate / voltage Vgs between the sources of TFT2, and a light 
litting device OLED continues emitting light by the brightness according to the amount of current supplied from 
7 T2. 

005] On these specifications, operation of choosing the scanning line X and telling the potential of data-line Y to the 

terior of a pixel is called "writing" below. Now, when the current which flows between the drain/source of TFT2 is set 

Ids, this is drive current which flows to OLED. Ids is expressed with the following formulas when TFT2 shall operate 

r the saturation region. 

s= (1/2) and mu-Cox -(W/L)- (Vgs-Vth) 2 

(1/2) - mu-Cox -(W/L) -(Vdata-Vth) 2 - (1) 

)x is the gate capacitance of the unit-area neighborhood, and is given by the following formulas here. 
)x=epsilon 0 and epsilonr/d — (2) 

di shows the threshold of TFT2 among a formula (1) and (2), mu shows the mobility of a carrier, W shows channel 
idth, L shows channel length, epsilon 0 shows the dielectric constant of vacuum, epsilonr shows the specific inductive 
parity of a gate insulator layer, and d is the thickness of a gate insulator layer. 

006] According to the formula (1), Ids can be controlled by the potential Vdata written in Pixel PXL, and the 
ightness of a light emitting device OLED can be controlled by it as a result. Here, the reason for operating TFT2 by 
e saturation region is as follows. That is, it is because the current Ids of the specified quantity can be passed to OLED 
-en if it changes Vds by property dispersion of OLED, since Ids is controlled only by Vgs in a saturation region and it 
not dependent on a drain / voltage Vds between the sources. 

007] As mentioned above, once it writes in Vdata, by the circuitry of the pixel PXL shown in drawing 10, OLED will 
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ntinue luminescence by fixed brightness between 1 scanning cycles (one frame) until it is rewritten next. If a majority 
such pixels PXL are arranged in the shape of a matrix like drawing 11, active-matrix type image display equipment 
i be constituted. As shown in drawing 1 1, the scanning line XI for conventional image display equipment choosing 
eel PXL in a predetermined scanning cycle (for example, frame period according to NTSC specification) or XN, and 
ta-line Y that gives the brightness information (data potential Vdata) for driving Pixel PXL are arranged in the shape 
a matrix. While the scanning line XI or XN is connected to the scanning-line drive circuit 21, data-line Y is 
tinected to the data-line drive circuit 22. A desired picture can be displayed by repeating the writing of data-line Y to 
lata by the data-line drive circuit 22, choosing the scanning line XI or XN one by one by the scanning-line drive 
cuit 21 . In simple matrix type image display equipment, in the active-matrix type image display equipment shown in 
iwing 1 1 to emitting light only at the moment of being chosen, in order that the light emitting device of each pixel 
X may continue luminescence also for after a write-in end, the light emitting device contained in each pixel PXL is 
mpared with a simple matrix type, are points - the peak brightness (peak current) of a light emitting device can be 
vered — and becomes advantageous on a high definition, especially large-sized display. 

)08] Drawing 12 is the representative circuit schematic showing other examples of the conventional pixel structure, 
/es a corresponding reference number to the previous conventional example shown in drawing 10, and a 
rresponding portion, and makes an understanding easy. The previous conventional example is using the P channel 
>e field-effect transistor in this conventional example to having used the N channel type field-effect transistor as TFT1 
d TFT2. Therefore, contrary to the circuitry of drawing 10, the cathode K of OLED connected with Vdd of a negative 
tential, and Anode A has connected with the drain D of TFT2. 

)09] Drawing 13 expresses typically the cross-section structure of the pixel PXL shown in drawing 12. However, in 
ler to make illustration easy, only OLED and TFT2 are expressed. OLED piles up a transparent electrode 10, the 
>anic EL layer 11, and a metal electrode 12 in order. It has dissociated for every pixel, and a transparent electrode 10 
ictions as an anode A of OLED, for example, consists of transparent electric conduction films, such as ITO. Common 
nnection of the metal electrode 12 is made between pixels, and it functions as a cathode K of OLED. That is, common 
nnection of the metal electrode 12 is made at the predetermined power supply potential Vdd. The organic EL layer 1 1 
-ves as a bipolar membrane which piled up for example, the electron hole transporting bed and the electronic 
nsporting bed. For example, the vacuum evaporationo of the Diamyne is carried out as an electron hole transporting 
d on the transparent electrode 10 which functions as an anode A (hole-injection electrode), the vacuum evaporationo 
Alq3 is carried out as an electronic transporting bed on it, and the metal electrode 12 which functions as a cathode K 
ectron-injection electrode) on it further is formed. In addition, Alq3 is 8-hydroxy. quinoline aluminum is expressed. 
^ED which has such a laminated structure is only an example. If the voltage (about 10V) of the forward direction is 
pressed between the anode/cathode of OLED which has this composition, pouring of carriers, such as an electron and 
electron hole, will take place, and luminescence will be observed. Operation of OLED is considered to be 
ninescence by the exciton formed from the electron hole poured in from the electron hole transporting bed, and the 
jctron poured in from the electronic transporting bed. 

310] On the other hand, TFT2 consists of the gate electrode 2 formed on the substrate 1 which consists of glass etc., a 
te insulator layer 3 put on the upper surface, and a semiconductor thin film 4 piled up above the gate electrode 2 
ough this gate insulator layer 3. This semiconductor thin film 4 consists for example, of a polycrystal silicon thin 
m. TFT2 is equipped with Source S, Channel Ch, and Drain D used as the path of the current supplied to OLED. 
lannel Ch is exactly located in right above [ of the gate electrode 2 ]. TFT2 of this bottom gate structure is covered 
th the layer insulation film 5, and the source electrode 6 and the drain electrode 7 are formed on it. On these, OLED 
jntioned above through another layer insulation film 9 is formed. 
311] 

roblem(s) to be Solved by the Invention] The first technical problem which should be solved when the active-matrix 
De ElectroLuminescent Display mentioned above is constituted has the small design flexibility of TFT2 which is the 
tive element which controls the amount of current which flows to OLED, and the practical design doubled with the 
eel size becomes difficult depending on the case. Moreover, the second technical problem which should be solved is 
it it is difficult to adjust the display brightness of the whole screen free. It explains mentioning a design parameter 
ncrete about the conventional example which showed these technical problems to drawing 10 or 13. 1000 and a pixel 
:e in the typical example of a design S=200micrometerx200micrometer, [ a screen size ] [ the number of 20cmx20cm 
d lines (scanning-line number) ] [ the number of 1000 and trains (number of the data line) ] The efficiency of Bp=200 
/m2 and a light emitting device E=10 cd/A, [ peak brightness ] epsilonr=3.9 and carrier mobility mu= 100cm2 / V-s, 
he thickness of the gate insulator layer of TFT2 ] [ the specific inductive capacity of d= lOOnm and a gate insulator 
/er ] The peak current per pixel is [ the peak value of Ip=Bp/ExS=0.8microA and |Vgs-Vth| (driver voltage) ] pinch- 
f-voltage=5V. In order to supply the peak current Ip in such an example of a design, as an example of a design of 
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T2, it is as follows from the formula (1) mentioned above and (2). 
iannel width: W= 5 micrometers 

tannel length: L={W-/(2, Ip)} and 2 = 270 micrometers of mu-Cox-pinch off voltage 
) 

312] I hear that channel-length L given by the formula (3) is the size which is equal to pixel size 
=200micrometerx200micrometer), or exceeds ******, and all that matters first here has it. As shown in a formula (3), 
5 peak current Ip is in inverse proportion to channel-length L. In the above-mentioned example, in order to hold down 
s peak current Ip to about [ required for operation / sufficient / 0.8micro ] A, you have to lengthen channel-length L to 

0 micrometers. Now, since the occupancy area of TFT2 in a pixel becomes large and a result which narrows a 
tiinescence field is brought, it is not not only desirable, but detailed-ization of a pixel becomes difficult. When the 
rameter of the brightness (peak current) and the semiconductor process that an essential problem is required etc. is 
/en, I hear that there is not most design flexibility of TFT2, and there is. That is, in order to make channel-length L 
tall in the above-mentioned example, it is possible to make channel width W small first so that clearly from a formula 
>. However, it is difficult for a limitation to be in detailed-ization of process top channel width W, and to make it 
tailed in the present TFT process more sharply than an above grade. As an option, it is possible to make small peak 
lue pinch off voltage of driver voltage. However, in order to perform gradation control in that case, it will be 
cessary to control the luminescence intensity of OLED by very small driver voltage width of face. For example, if it is 
ing to control luminescence intensity by 64 gradation in the case of pinch-off-voltage^S V, the voltage step per one 
idation will be set to 5V / about 64= 80mV on an average. Making this still smaller brings a result in which the 

jplay quality of a picture is influenced by dispersion in few noises and TFT properties. Therefore, there is a limitation 
;o in making small peak value pinch off voltage of driver voltage. It is possible to set process parameters, such as the 
rrier mobility mu which appears in a formula (3), as a suitable value as another solution. However, generally it is 
ificult to control a process parameter with a sufficient precision to a convenient value, and it is not economically 
distic to build a manufacture process according to the specification of the image display equipment which it is going 
design primarily at all. Thus, in the conventional active-matrix type ElectroLuminescent Display, the flexibility of a 
eel design is scarce and it is difficult to perform a practical design. 

313] Although the first trouble mentioned above is related, it is difficult as the second trouble to control the display 
ightness of the whole screen by the active-matrix type ElectroLuminescent Display arbitrarily. Generally, that the 
>play brightness of the whole screen can be adjusted free in image display equipments, such as television, are the 
juirements which cannot be lacked practically. For example, when making screen intensity high when the 
cumference uses image display equipment under a bright situation, and using image display equipment under a 
nversely dark situation, it is natural to stop screen intensity low. Regulation of such screen intensity is easily 
ilizable by changing the power of a back light in a liquid crystal display. Moreover, in a simple matrix type 
ectroLuminescent Display, screen intensity can be adjusted comparatively easily by adjusting the drive current at the 
le of the address. 

314] However, in an organic active-matrix type display, it is difficult to adjust the display brightness as the whole 
reen arbitrarily. As mentioned above, display brightness is proportional to the peak current Ip, and Ip is in inverse 
Dportion to channel-length L of TFT2. Therefore, although what is necessary is just to enlarge channel-length L in 
3er to lower display brightness, this cannot serve as a means by which a user chooses display brightness arbitrarily. As 
ealizable method, in order to lower brightness, it is possible to make small peak value pinch off voltage of driver 
ltage. However, if pinch off voltage is lowered, degradation of quality of image will be caused by causes, such as a 
ise. Conversely, even if it is going to enlarge peak value pinch off voltage of driver voltage, it cannot be 
eremphasized that there is an upper limit by pressure-proofing of TFT2 etc. to raise brightness. 
315] 

leans for Solving the Problem] in view of the technical problem of a Prior art mentioned above, the image display 
uipment which this invention increases the design flexibility of the active element inside a pixel, and a good design is 
ng down possible, and can adjust screen intensity free and simple with **** is offered — it aims at things The 
(lowing meanses were provided in order to attain this purpose. The scanning line for choosing a pixel in a 
^determined scanning cycle and the data line which gives the brightness information for driving a pixel are arranged 
the shape of a matrix, namely, each pixel The first active element which has the function which writes the brightness 
formation which was controlled by the scanning line with the light emitting device from which brightness changes 
th the amounts of current supplied, and was given from the data line in a pixel, The second active element which has 

1 function which controls the amount of current supplied to this light emitting device according to this ****** rare 
******** is included, the writing of the brightness information to each pixel It is carried out by impressing the 
jctrical signal according to brightness information to the data line, where the scanning line is chosen. In the image 
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splay equipment which can maintain lighting by the brightness according to the brightness information by which the 
ightness information written in each pixel was held at each pixel after the scanning line was un-choosing, and the light 
litting device of each pixel was held It has the control means which switch off compulsorily at least the light emitting 
vice of each pixel connected to the same scanning line per scanning line. After bri ghtness information is written in 
ch pixel, while being the 1 scanning cycle in which brightness information new next is written, by changing a light 
litting device into a putting-out-lights state from a lighting state, it is characterized by controlling the time-average 
ightness of this light emitting device. 

016] Preferably, the aforementioned control means can adjust the time of switching a light emitting device to a 
tting-out-lights state from a lighting state, while being the 1 scanning cycle in which brightness information new next 
written, after brightness information is written in each pixel. With 1 operation gestalt, the gate potential of this second 
tive element is controlled with the control signal given to this third active element including the third active element 
nnected to the gate of this second active element that consists of an insulated gate field effect transistor, the 
Drementioned control means can switch off this light emitting device, and this control signal is given to the third 
tive element contained in each pixel on the same scanning line through each scanning line and the halt control line 
epared in parallel. With other operation gestalten, the aforementioned control means can intercept the current which 
>ws to this light emitting device according to the control signal given to this third active element including the third 
tive element connected to this light emitting device and the serial, and this control signal is given to the third active 
sment contained in each pixel on the same scanning line through each scanning line and the halt control line prepared 
parallel. With another operation gestalt, between the scanning lines, each light emitting device consists of a one 
minal pair network element which has rectification, one terminal is connected to the second corresponding active 
jment, common connection of the other-end child is made in each pixel on the same scanning line, and it dissociates 
metrically, and the aforementioned control means control the potential of the other-end child by whom common 
nnection of the two terminal each element was made, and switch off a two terminal each element. Furthermore, with 
other operation gestalt, after brightness information is written in each pixel, while being the 1 scanning cycle in which 
ightness information new next is written, the aforementioned control means write in the information which chooses 
5 scanning line again and expresses brightness zero to each pixel from the data line, and switch off the light emitting 
vice of each pixel. Furthermore, including the capacitative element by which the end was connected to the gate of the 
sulated gate field effect transistor which constitutes the second active element to which each pixel controls the amount 
current which flows to this light emitting device by another operation gestalt, by controlling the potential of the other 
d of this capacitative element, the aforementioned control means control the potential of the gate of the insulated gate 
:ld effect transistor which constitutes the second active element of the above, and switch off this light emitting device, 
irthermore, the aforementioned control means control at least a lighting [ of the light emitting device contained in each 
<el ], and putting-out-lights time by another operation gestalt per scanning line within the back 1 scanning cycle by 
lich brightness information was written in each pixel. Furthermore, with another operation gestalt, while connecting 
ch pixel of red, green, and blue to the same scanning line in common, the aforementioned control means switch off 
1, green, and the light emitting device contained in each blue pixel, when separate. In addition, the aforementioned 
;ht emitting device is organic electroluminescent element preferably. 

017] In the image display equipment with which this invention turns on a pixel according to brightness information 
thin the 1 scanning cycle period when the second new brightness information is written in again after the first 
ightness information is written in a pixel The data line which gives the brightness information for being formed in the 
aiming line which chooses each pixel in a predetermined scanning cycle, and the direction which intersects 
rpendicularly with this scanning line, and turning on the above-mentioned pixel, The first active element which is 
ntrolled by the above-mentioned scanning line and incorporates the above-mentioned brightness information, It is 
aracterized by having the control means which control the time-average brightness of this light emitting device by 
ving the second active element which converts the above-mentioned brightness information into the electrical signal 
ed for the drive of the above-mentioned pixel, and changing the above-mentioned pixel into a putting-out-lights state 
>m a lighting state within the above-mentioned 1 scanning cycle period. Preferably, adjustable is possible for the 
ove-mentioned control means within the above-mentioned 1 scanning cycle period in the time of a before [ from the 
ove-mentioned lighting state / the above-mentioned lights-out ]. Moreover, the second active element of the above is 
insulated gate field effect transistor, the above-mentioned control means have the third active element connected to 
5 gate of this insulated gate field effect transistor, and this third active element is controlled by the above-mentioned 
aiming line and the control line prepared in abbreviation parallel. Moreover, the above-mentioned control means have 
5 third active element prepared in the second active element of the above in series, and this third active element is 
ntrolled by the above-mentioned scanning line and the control line prepared in abbreviation parallel. Moreover, as for 
t above-mentioned pixel, the above-mentioned light emitting device has the first and the second terminal including a 
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ht emitting device, while the first terminal of the above is connected to the second active element of the above, the 
x>nd terminal of the above is connected to predetermined reference potential, and the above-mentioned control means 
ike the above-mentioned light emitting device switch off by carrying out adjustable control of the above-mentioned 
ference potential. Moreover, the above-mentioned control means switch off this pixel by carrying out the reselection 
the above-mentioned scanning line within the above-mentioned 1 scanning cycle period, and supplying to a pixel the 
ghtness information which expresses brightness zero from the above-mentioned data line, after the above-mentioned 
inning line is chosen. Moreover, including the capacitative element by which the end was connected to the gate of an 
;ulated gate field effect transistor where each pixel constitutes this second active element, by controlling the potential 
the other end of this capacitative element, the above-mentioned control means control the potential of the gate of the 
;ulated gate field effect transistor which constitutes the second active element of the above, and switch off a pixel. 
)reover, the above-mentioned control means switch off the above-mentioned pixel for every above-mentioned 
inning line. Moreover, the above-mentioned pixel has the light emitting device of blue, green, and red, and the above- 
mtioned control means can switch off the light emitting device of this blue, green, and red in time to differ. Moreover, 
j second active element of the above is converted into the current which uses brightness information for the drive of a 
:el, and each pixel has a light emitting device using the organic substance which emits light by current. Moreover, the 
inning-line drive circuit where the perpendicular clock for choosing the above-mentioned scanning line one by one is 
mtted, It has the control circuit which chooses the control line which the predetermined perpendicular clock which 
Tied out period delay was inputted, and formed the above-mentioned perpendicular clock in the above-mentioned 
inning line or this, and parallel, the above-mentioned scanning line While being chosen one by one by the above- 
jntioned scanning-line drive circuit synchronizing with the above-mentioned perpendicular clock and turning on the 
:>ve-mentioned pixel, synchronizing with the perpendicular clock in which delay was carried out [ above-mentioned ] 
this control circuit, this pixel is switched off through the above-mentioned scanning line or the control line after this 
hting within the above-mentioned 1 scanning interval. Furthermore, it has the data-line drive circuit which gives 
ghtness information to the above-mentioned data line, and while the output of the above-mentioned scanning-line 
ve circuit is connected to one input terminal of the OR circuit by which the output terminal was connected to the 
3ve-mentioned scanning line, the output of the above-mentioned control circuit is connected to one input terminal of 
j AND circuit connected to the input terminal of another side of the above-mentioned OR circuit, and the above- 
:ntioned perpendicular clock is inputted into the input terminal of another side of this AND circuit. 
)18] According to this invention, after writing brightness information in each pixel per scanning line, before newly 
iting in the brightness information of the following scanning-line cycle (frame), image display equipment bundles up 
: light emitting device contained in each pixel per scanning line, and is switched off. According to this, time until it 
Is out the light from lighting of the write-in late-coming light-corpuscle child of brightness information can be 
usted. That is, the luminescence time in a 1 scanning cycle can be adjusted comparatively (duty). It is equivalent to 
dilation of luminescence time (duty) adjusting the peak current Ip of each light emitting device in equivalent, 
erefore, it is possible by adjusting duty to adjust display brightness simple and free. Furthermore, an important point 
l enlarge Ip in equivalent by setting up duty appropriately. For example, if duty is made into 1/10, brightness 
rival ent as for 10 times will be obtained in Ip. If Ip is increased 10 times, channel-length L of TFT can be made into 
0. Thus, it enables the design flexibility of TFT contained in a pixel by choosing duty suitably to perform increase 
1 a practical design. 
)19] 

nbodiments of the Invention] With reference to a drawing, the form of operation of this invention is explained in 
ail below. Drawing 1 expresses an example of the first operation form of the image display equipment concerning 
3 invention, and is a representative circuit schematic for 1 pixel. In addition, a corresponding reference number is 
en to the conventional pixel structure shown in drawing 1 0, and a corresponding portion, and an understanding is 
de easy. Data-line Y which gives the brightness information for driving the scanning line X and Pixel PXL for this 
age display equipment choosing Pixel PXL in a predetermined scanning cycle (frame) is arranged in the shape of a 
trix so that it may illustrate. The pixel PXL formed in the intersection of the scanning line X and data-line Y contains 
sntion volume Cs with TFT1 which is a light emitting device OLED and the first active element, and TFT2 which is 
second active element. Brightness changes with the amounts of current to which a light emitting device OLED is 
>plied. TFT1 writes the brightness information which was controlled by the scanning line X and given from data-line 
n the retention volume Cs contained in Pixel PXL. TFT2 controls the amount of current supplied to a light emitting 
/ice OLED according to the brightness information written in Cs. The writing of the brightness information to PXL is 
lie state where the scanning line X was chosen, and is performed by impressing the electrical signal (data potential 
ata) according to brightness information to data-line Y. The brightness information written in Pixel PXL is held at 
sntion volume Cs, after the scanning line X is un-choosing, and a light emitting device OLED can maintain lighting 
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the brightness according to the held brightness information. It has the control means which switch off compulsorily 
least the light emitting device OLED of each pixel PXL connected to the same scanning line X as a feature matter of 
s invention per scanning line, and after brightness information is written in each pixel PXL, while being the 1 
inning cycle in which brightness information new next is written, the time-average brightness of this light emitting 
vice is controlled by changing a light emitting device into a putting-out-lights state from a lighting state. It is possible 
r control means to control the gate potential of TFT2 by this operation gestalt with the control signal given to the gate 
of TFT3 including TFT3 (the third active element) connected to the gate G of TFT2, and to switch off OLED. This 
ntrol signal is given to TFT3 contained in each pixel PXL on the scanning line which corresponds through the 
inning line X and the halt control line Z prepared in parallel. By making TFT3 into an ON state according to a control 
pial, retention volume Cs discharges, Vgs of TFT2 is set to OV, and the current which flows to OLED can be 
ercepted. Common connection of the gate G of TFT3 is made, and it can perform luminescence halt control to the 
It control line Z corresponding to the scanning line X per halt control-line Z. 

320] Drawing 2 is the circuit diagram showing the whole image display equipment composition which arranged on 
5 matrix PXL shown in drawing 1 . The scanning lines XI, X2, --, XN are arranged by behavior, and data-line Y is 
anged by the seriate so that it may illustrate. Pixel PXL is formed in the intersection of each scanning line X and data- 
e Y. Moreover, the halt control lines Zl, Z2, --, ZN are formed in the scanning lines XI, X2, — , XN and parallel. The 
inning line X is connected to the scanning-line drive circuit 21. The scanning-line drive circuit 21 contains the shift 
jister, and chooses the scanning lines XI, X2, — , XN one by one within a 1 scanning cycle by transmitting the 
rpendicular start pulse VSP 1 one by one synchronizing with the perpendicular clock VCK. On the other hand, the 
It control line Z is connected to the halt control-line drive circuit 23. This drive circuit 23 also contains the shift 
jister, and a control signal is outputted to the halt control line Z by transmitting the perpendicular start pulse VSP 2 
e by one synchronizing with VCK. In addition, as for VSP2, delay processing only of the predetermined time is 
fried out by the delay circuit 24 from VSP1. It connects with the data-line drive circuit 22, and data-line Y outputs the 
metrical signal corresponding to brightness information to each data-line Y synchronizing with line sequential scanning 
the scanning line X. In this case, the data-line drive circuit 22 performs the so-called line sequential drive, and supply 
electrical signal all at once to the line of the selected pixel. Or the data-line drive circuit 22 may perform the so-called 
t order following drive, and may supply an electrical signal one by one to the line of the selected pixel. Anyway, this 
/ention includes both of the dot order following drive as the line sequential drive. 

)21] Drawing 3 is a timing chart with which explanation of the image display equipment concerning the first 
eration form of this invention shown in drawing 2 of operation is presented. First, the perpendicular start pulse VSP 1 
inputted into the scanning-line drive circuit 21 and a delay circuit 24. After the scanning-line drive circuit 21 receives 
5 input of VSP1, synchronizing with the perpendicular clock VCK, the scanning lines XI, X2, — , XN are chosen one 
one, and brightness information is written in Pixel PXL per scanning line. Each pixel PXL starts luminescence by the 
ensity according to the written-in brightness information. VSP1 is delayed by the delay circuit 24, and is inputted into 
5 halt control-line drive circuit 23 as VSP2. After the halt control-line drive circuit 23 receives VSP2, it chooses the 
It control lines Zl, Z2, — , ZN one by one synchronizing with the perpendicular clock VCK, and luminescence stops it 
r scanning line. 

)22] According to the first operation form shown in drawing 1 or drawing 3, it is a part for the time delay set up in 
neral by the delay circuit 24 that each pixel PXL emits light after brightness information is written in until 
ninescence stops with a luminescence halt control signal. If the time delay is set to tau and time of a 1 scanning cycle 
le frame) is set to T, tau/T will be served as in general, the time rate, i.e., the duty, to which the pixel is emitting light, 
e time-average brightness of a light emitting device changes in proportion to this duty. Therefore, adjustable 
justment of the screen intensity of an ElectroLuminescent Display can be carried out in the simple and broad range by 
erating a delay circuit 24 and changing a time delay tau. 

)23] Furthermore, it enables control of brightness to perform the increase of the design flexibility of a pixel circuit, 
d a better design with a bird clapper easily. In the example of a pixel design of the conventional image display 
uipment shown in drawing 10, the size of TFT2 was decided as follows, 
lannel width: W= 5 micrometers 

lannel length: L={W-/(2, Ip)} and 2 = 270 micrometers of mu-Cox-pinch off voltage 

e size of such TFT2 corresponds, when the duty of a light emitting device is 1 . On the other hand, with the image 

;play equipment concerning this invention, as mentioned above, duty can be beforehand set as a desired value. For 

ample, duty can be set to 0.1 . In this case, as an example of a design by this invention, the size of TFT2 shown in 

iwing 1 is reducible as follows. 

lannel width: W= 5 micrometers 

lannel length: L=270micrometerx0.1=27micrometer 
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her parameters presuppose that it is the same as that of the conventional example shown in drawing 10. In this case, 
hough the current which flows to OLED at the time of luminescence becomes 10 times according to a formula (1), 
ice duty is set to 0.1 , the drive current in a time average becomes the same as the conventional example. At an organic 
, element, since current and brightness are usually in proportionality, the luminescence brightness of a time average 
comes equivalent by the conventional example and this invention. On the other hand, in the example of a design of 
s invention, channel-length L of TFT2 is sharply miniaturized with 1/10 of the conventional examples. Since the 
lse duty factor of TFT2 in the interior of a pixel falls sharply and a large occupancy area (luminescence field) of an 
>anic EL element can be taken as a result by this, picture grace improves. Moreover, detailed-ization of a pixel also 
Domes realizable easily. 

)24] Drawing 4 is the whole circuitry view showing an example of the second operation form of the image display 
uipment concerning this invention. A corresponding reference number is given to the first operation form shown in 
iwing 2, and a corresponding portion, and an understanding is made easy. To the first operation gestalt being image 
play equipment of monochrome, this operation gestalt is image display equipment of a color, and accumulation 
mation of the pixel PXL to which RGB three primary colors were assigned is carried out. With this operation form, 
die connecting each pixel PXL of red, green, and blue to the same scanning line X in common, each pixel of red, 
sen, and blue is separately connected to the halt control lines ZR, ZG, and ZB. When separate, it enables it to switch 
•by this red, green, and the light emitting device contained in each blue pixel. Specifically corresponding to the pixel 
X of RGB 3 color, three halt control-line drive circuits 23R, 23G, and 23B are formed separately. Moreover, 
responding to these halt control-line drive circuits 23R, 23G, and 23B, delay circuits 24R, 24G, and 24B are formed 
)arately, respectively, therefore, RGB — separately, the time delay of VSP1 can be set up and VSP2R, VSP2G, and 
1P2B can be supplied to the corresponding halt control-line drive circuits 23R, 23G, and 23B A red pixel (R) is 
inected to the halt control line ZR controlled by halt control-line drive circuit 23R, a green pixel (G) is connected to 
: halt control line ZG controlled by halt control-line drive circuit 23G, and a blue pixel (B) is connected to the halt 
itrol line ZB controlled by halt control-line drive circuit 23B. According to this composition, brightness can be 
justed for every color of RGB. Therefore, it is possible for chromaticity regulation of color picture display to become 
;y, and to take a color-balance simply by adjusting appropriately the time delay of delay circuits 24R, 24G, and 24B. 
at is, it is possible to observe a screen, and to weaken a redness component by adjusting the time delay of delay 
cuit 24R, and making duty corresponding to red small relatively, when a redness component is too strong. 
)25] Drawing 5 is the representative circuit schematic for 1 pixel showing an example of the third operation gestalt of 
s image display equipment concerning this invention, gives a corresponding reference number to the first operation 
>talt shown in drawing 1 , and a corresponding portion, and makes an understanding easy. This operation gestalt can 
ercept the current which flows to a light emitting device OLED according to the control signal given to TFT3 
Juding TFT3 (the third active element) connected to the light emitting device OLED and the serial. A control signal 
jiven to the gate G of TFT3 contained in each pixel PXL on the same scanning line through the scanning line X and 
: halt control line Z prepared in parallel. With this operation gestalt, TFT3 is inserted between grounding potential and 
T2, and the current which flows to OLED by control of the gate potential of TFT3 can be turned on / turned off. In 
lition, it is also possible to insert TFT3 between TFT2 and OLED or between OLED and Vdd. 
)26] Drawing 6 is the representative circuit schematic for 1 pixel showing an example of the fourth operation gestalt 
the image display equipment concerning this invention. A corresponding reference number is given to the 
lventional example shown in drawing 10, and a corresponding portion, and ah understanding is made easy. With this 
^ration gestalt, a light emitting device OLED consists of a one terminal pair network element which has rectification, 
2 terminal (cathode K) is connected to TFT2, and the other-end child (anode A) is connected to the halt control line Z. 
each pixel on the same scanning line, common connection of the anode A of a one terminal pair network element is 
de at the halt control line Z, and it dissociates electrically between the different scanning lines, in this case, the 
:ential of the other-end child (anode A) by whom common connection of the one terminal pair network element was 
de — the halt control line Z - controlling — every — OLED is switched off However, the anode A of OLED is not 
inected to Vdd of fixed potential like before, but the potential is controlled from the exterior through the halt control 
s Z. Although a sufficiently high value, then the current controlled by TFT2 by OLED flow anode potential, since 
,ED has rectification with a one terminal pair network element, it can turn off the current which flows to OLED by 
king anode potential into low potential (for example, grounding potential) enough. 

127] Drawing 7 is a timing chart which shows the example of control of the fourth operation gestalt shown in drawing 
ITie 1 scanning cycle (one frame) is expressed with T. In the write-in period (radiographic) located in the head of the 
canning cycle T, brightness information to all pixels is written in by line sequential. That is, in this example, 
ghtness information is written in all pixels at high speed using a part of 1 scanning cycle. After writing is completed, 
halt control lines Z are controlled all at once, and OLED contained in each pixel is turned on. Thereby, OLED of 
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:h pixel starts luminescence according to the written-in brightness information, respectively. Progress of the after 
determined time delay tau drops the anode A of all OLED(s) to grounding potential through all the halt control lines 
Thereby, luminescence is turned off [ it ]. The above control can adjust duty tau/T in all pixel units. In addition, this 
'ention is not restricted to this and you may make it control ON/OFF of each pixel per scanning line at least. As 
jntioned above, a lighting [ of the light emitting device contained in each pixel ] and putting-out-lights time is 
ntrollable by this example of control per a screen unit or scanning line within the 1 more scanning cycle by which 
ghtness information was written in each pixel. 

)28] Drawing 8 is the whole circuitry view showing an example of the fifth operation gestalt of the image display 
uipment concerning this invention, gives a corresponding reference number to the conventional example shown in 
iwing 1 1 , and a corresponding portion, and makes an understanding easy. This operation gestalt is performing duty 
atrol of each pixel PXL using the scanning line XI or XN, without preparing the special halt control line unlike a 
jvious operation gestalt. For this reason, control circuit 23' is prepared independently [ the scanning-line drive circuit 
]. Each output terminal of control circuit 23 1 is connected to corresponding one input terminal of each AND-gate 
cuit 28. The output terminal of each AND-gate circuit 28 is connected to each scanning lines XI, X2, --, XN through 
e input terminal of the OR-gate circuit 29 of the next step. VCK is supplied to the other-end child of each AND-gate 
cuit 28. In addition, each output terminal of the scanning-line drive circuit 21 is connected to each scanning lines XI, 
!, — , XN through the corresponding input terminal of another side of each OR-gate circuit 29. Moreover, VSP1 turns 

0 VSP2 through a delay circuit 24 like a previous operation gestalt, and is supplied to control circuit 23 ! . On the other 
id, each data-line Y is connected to the data-line drive circuit 22 through P channel type TFT26. VCK is supplied to 

» gate of TFT26. Moreover, the potential of each data-line Y is controllable also by N channel type TFT27. VCK is 
Dplied also to the gate of TFT27. Thus, although the circumference circuitry of this image display equipment differs 
m the conventional example shown in drawing 1 1 , the circuitry of each pixel PXL is the same as the conventional 
:el circuitry shown in drawing 10. By this composition, after brightness information is written in each pixel PXL, 
die being the 1 scanning cycle in which brightness information new next is written, control circuit 23 1 can write in the 
brmation which chooses the scanning line X again and expresses brightness 0 to each pixel PXL from data-line Y, 

1 can switch off the light emitting device OLED of each pixel PXL. 

)29] Drawing 9 is a timing chart with which explanation of the fifth operation gestalt shown in drawing 8 of operation 
Dresented. The perpendicular start pulse VSP 1 is inputted into the scanning-line drive circuit 21 and a delay circuit 24 
that it may illustrate. After the scanning-line drive circuit 21 accepts VSP1, it chooses the scanning lines XI, X2, --, 
J one by one synchronizing with the perpendicular clock VCK, and writes brightness information in each pixel PXL 
r scanning line. Each pixel starts luminescence by the intensity according to the written-in brightness information. 
>wever, with this operation gestalt, by having formed TFT 26 and 27, each data-line Y becomes the potential (this 
ample grounding potential) which is equivalent to brightness 0 in the period of VCK=H (high-level), and original 
ghtness information is given in the period of VCK=L (low level). This relation gives L and H to the wave of VCK of 
iwing 9, gives hatching to the wave of the data line, and has expressed it to it typically. After VSP1 is delayed by the 
[ay circuit 24, it is inputted into control circuit 23' as VSP2. The output is inputted into the AND-gate circuit 28 
hough control circuit 23 ' operates synchronizing with the perpendicular clock VCK after accepting VSP2. since VCK 
simultaneously inputted into each AND-gate circuit 28 — the output of control circuit 23' — H (high-level) — and the 
inning line X is chosen at the time of VCK=H (high-level) Since the potential with which the period of VCK=H is 
uivalent to brightness 0 at each data-line Y is given as mentioned above, luminescence stops the pixel connected to 
s scanning line X chosen by control circuit 23* using the information equivalent to brightness 0. 

)30] Drawing 14 is the representative circuit schematic for 1 pixel showing an example of the sixth operation form of 
; image display equipment concerning this invention, gives a corresponding reference number to the first operation 
m shown in drawing 1, and a corresponding portion, and makes an understanding easy. With each previous operation 
m, although there are many things with the need of adding a transistor in order to switch off a pixel, this operation 
m has an additional unnecessary transistor, and has more practical composition. The other-end child of the 
Dacitative element Cs connected to the gate G of the transistor TFT 2 which controls the amount of current supplied to 
ight emitting device OLED is connected to the luminescence halt control line Z so that it may illustrate. The potential 
the luminescence stop line Z is lowered after a write-in end (example of this drawing). For example, the capacity of 
pacitative element Cs serves as change of the gate potential of the potential change 2 of the luminescence halt control 
e Z, i.e., TFT, when sufficiently large compared with the gate capacitance of TFT2 etc. Therefore, when maximum of 
j gate potential of TFT2 at the time of writing is set to Vgmax, by lowering the potential of the luminescence halt 
ntrol line Z more than Vgmax- Vth from the time of writing, gate potential of TFT2 can be made below into Vth, 
irefore a light emitting device OLED puts out the light. It is desirable to control by the big amplitude to a slight 
gree in consideration of the gate capacitance of TFT2 etc. in fact. 
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>31] Drawing 15 is a timing chart with which explanation of the sixth operation gestalt shown in drawing 14 of 
ration is presented. The halt control line is made into a high level in general simultaneously with scanning-line 
action, and the period when a high level after a write-in end is maintained, and a light emitting device will be in a 
linescence state by the brightness according to the written- in brightness information so that it may illustrate. If the 
t control line is made into a low before writing in new data with the following frame, a light emitting device will put 
: the light. 

G2] By the way, in CRT, the display image serves as a held type display principle which continues displaying the 
ture between one frame on the active-matrix type display to brightness declining by musec order. When displaying 
animation for this reason, the pixel which met the profile of an animation shows the picture, until just before a frame 
itches, and this senses it as if the image was conjointly displayed as the after-image effect of human being's eyes 
o with the following frame. This is the cause of fundamental that the quality of image of the animation display in an 
ive-matrix type display becomes low as compared with CRT. As this solution, the drive method concerning this 
ention is effective, and the improvement of the quality of an animation can be aimed at by introducing the 
hnology of cutting off the after-image which switches off a pixel compulsorily and is felt by human being's eyes, 
scifically, in an active-matrix type display, while displaying a picture in the first half of one frame, that method of 
itching off a picture which CRT brightness decreases is adopted like the second half of one frame. For the nature 
provement of an animation, the duty of per frame, lighting, and putting out lights is set up to about 50%. Furthermore, 
the high nature improvement of an animation, it is good to set up the duty of per frame, lighting, and putting out 
tits to 25% or less. 
)33] 

5ect of the Invention] Since luminescence of a pixel can be stopped according to this invention before the writing of 
: following frame is performed after brightness information is written in each pixel and luminescence begins as 
Gained above, the luminescence time within one frame can be changed comparatively (duty), and it is possible for 
s to adjust the display brightness of a time average simple. Furthermore, since the flexibility which sets up suitably 
: amount of current which flows to a light emitting device at the time of luminescence arises keeping the display 
ghtness of a time average the same by the ability setting up duty freely, flexibility produces an important thing in the 
sign of the active element which controls the amount of current which flows to a light emitting device. Consequently, 
becomes possible to design the image display equipment which can offer a more nearly high-definition picture, and 
j image display equipment of smaller pixel size, 
rief Description of the Drawings] 

rawing 1] It is the pixel circuit diagram showing the first operation gestalt of the image display equipment concerning 
s invention. 

rawing 2] It is the whole first operation gestalt circuitry view, 
rawing 3] It is the timing chart of the first operation gestalt. 

rawing 4] It is the whole second operation gestalt circuitry view of the image display equipment concerning this 
'ention. 

rawing 5] It is the pixel circuit diagram showing the third operation gestalt of the image display equipment 
Qceming this invention. 

rawing 6] It is the pixel circuit diagram showing the fourth operation gestalt of the image display equipment 
acerning this invention. 

rawing 7] It is the timing chart of the fourth operation gestalt. 

rawing 8] It is the whole circuitry view showing the fifth operation gestalt of the image display equipment concerning 
s invention. 

rawing 9] It is the timing chart of the fifth operation gestalt. 

rawing 10] It is the pixel circuit diagram showing an example of conventional image display equipment, 
rawing 1 1] It is the conventional whole image display equipment circuitry view. 

rawing 12] It is the pixel circuit diagram showing other examples of conventional image display equipment, 
rawing 13] It is the cross section showing the structure of conventional image display equipment, 
rawing 14] It is the representative circuit schematic for 1 pixel showing an example of the sixth operation gestalt of 
; image display equipment concerning this invention. 

rawing 15] It is the timing chart with which explanation of the sixth operation gestalt shown in drawing 14 of 
eration is presented, 
escription of Notations] 

CL [ ... The first active element, TFT2 / ... The second active element, TFT3 / ... The third active element, Cs / ... 
rtention volume, X / ... The scanning line, Y / ... The data line, Z / ... The halt control line, 21 / ... A scanning-line 
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ve circuit, 22 / ... A data-line drive circuit, 23 / ... A halt control-line drive circuit, 24 / ... Delay circuit ] ... A pixel, 
.ED ... A light emitting device, TFT1 



ranslation done.] 



